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The present investigation has been under- 
taken with the object of obtaining information as to 
(a) The relative incidence of the bovine and 
human types of tubercle bacillus in the 
infection in man. 
(b) The phenomena of latent tuberculous in- 
fection in a series of patients dying from 
causes other than tuberculosis, and in whom 
tuberculous lesions could be demonstrat- 
ed, on naked eye examination. and 
(c) The question of prevalence of tuberculosis. 
At the same time the morphological and 
cultural characters of the human and bovine tubercle 
bacillus were observed, and the portals of entry 
through which tubercle bacilli may invade the human 




The research was begun in October 1913, and 
was conducted in the Royal College of Physicians' 
Laboratory, Edinburgh. at the suggestion and under 
the supervision of Professor James Ritchie. The 
original material for the investigation was obtained 
in the majority of cases from the Pathological De- 
partment of the Royal Infirmary, Edinburgh; the re- 
maining cases from the Royal Hospital for Sick 
Children. Edinburgh, and other sources. Care has 
been taken to avoid, as far as possible, any element 
of selection, that is, all material obtained from the 
different sources was examined regardless of the type 
of infection or presumed mode of origin of auch 
tuberculous lesions as might be present. 
The cases are divided, for purpose of des- 
cription, into four groups. 
I. Cases which showed definite lesions of 
tuberculosis in the body on macroscopic 
examination; these are sub -divided accord 
'ing to the mode of origin of the disease or 
to the situation of the lesions. 
3. 
II. Cases, while showing no evidence of a de- 
finite existing tuberculous infection in 
any parts of the body. but which revealed 
lesions simulating that of a chronic or 
healed tuberculosis in the form of calci- 
fied or caseo- calcareous nodules. Six other 
cases not showing these lesions and there- 
fore apparently free of tuberculosis are 
also included in this group. A further 
tuberculous case is added for comparison. 
III. Cases in which,on careful mcroscopic ex- 
aminationleither no changes or only a 
simple increase in size and perhaps soften- 
ing of one or more glands could be demon - 
strated. unassociated with any evidence of 
tuberculosis. 
IV. Sputum cases. 
The list includes under:- 
GROUP I. 
(a) 15 cases of Pulmollary Tuberculosis. 
(b) 4 cases of Abdominal Tuberculosis in Adults 
4 cases of Abdominal Tuberculosis in 
Children. 
(c)/ 
The cases are classified according to the rules 
laid down by PARK & KRUMWIEDE (vide infre ) 
4. 
(e) 5 cases of Tuberculous Meningitis in Adults. 
5 cases of Tuberculous Meningitis in 
Children. 
(d) 7 cases of General Tuberculosis in Adults. 
5 cases of General Tuberculosis in Children. 
(e) 2 cases of Tuberculosis of the Skim. 
(f) 2 cases of Tuberculosis of the Genito- 
urinary tract. 
(g) 1 case of Tuberculosis of the Bones and 
Joints. 
. (h) 1 case of Tuberculous Cervical Adenitis. 
GROUP II. 
(a) 27 cases of calcified or caseo -calcareous 
nodules in Adults. 
8 cases of calcified or caseo -calcareous 
nodules in Children. 
(b) 3 Normal cases of Adults. 
3 Normal cases of Children. 
1 Tuberculous case (for comparison) . 
GROUP III. 
22 eases of Adults. 
14 cases of Children. 
GROUP IV. 




RESULT OF THE INVESTIGATION OF THE DIFFERENT 
GROUPS OF CASES.. 
GROUP I. 
Section (a) Pulmonary Tuberculosis. 
In this section the material obtained post 
mortem from 13 cases of adults and. 2 cases of children 
in which with the exception of one instance (i'o. 75), 
the portal of entry for the tubercle bacilli was most 
probably in the Respiratory tract., (judging from the 
post mortem findings), has been investigated. Cul- 
tures isolated from 14 cases 'sere all of the human 
type, while in the remaining case (No. 38) the in- 
oculated guinea -pigs died prematurely and no culture 
was obtained. 
I. Case 10. A man, aged 45, died of cerebral 
haemorrhage. A large phthisical cavity was 
found in the rint lung with tubercular in- 
terstitial pneumonia. One mesenteric gland 
showed much calcification. No evidence of 
tuberculosis was discovered elsewhere. 
Three/ 
The full post mortem records of the 
cases discussed are given in Volume II. The method 
of investigation is dealt with separately. (vide 
infra) 
6. 
Three strains of cultures were 
isolated; one from the calcareous mesen- 
teric gland, one from the cervical gland 
and. the third. from the lung. On artificial 
media the three cultures exhibited identi- 
cal cultural characters, growing slowly and 
were of low virulence for the rabbit. 
II. Case 20. The patient was a woman, aged. 31, who 
died of peritonitis as the result of an in- 
testinal stricture. Both lungs showed ex- 
cavation at the apex with mora recent ex- 
tension downwards. It the lower lobes 
numerous clusters of lymphoid tubercles 
were seen. Elsewhere there were no tuber - 
culous lesions. 
A culture isolated from the 
bronchial gland produced luxuriant growth 
and was of low virulence for the rabbit. 
Case 24. The case was that of a male, aged 31. 
who died of phthisis and waxy Kidney. A 
considerable number of old fibrous tuber- 
eles in the left upper lobe and scattered 
miliary tubercles in the lower lobe were 
found. There were numerous submiliary 
cavities in the right lower lobe. The 
peritoneum/ 
7. 
peritoneum was studded with tubercles and 
so was the omentu.m and serous coat of the 
intestines. 
Three strains of cultures were 
obtained - viz. from the bronchial gland, 
the lung and the diaphragm; they were all 
eugonic and for the rabbit those from the 
bronchial gland and diaphragm were of low 
virulence, while the third strain was not 
tested. 
IV. Case 33. The case was that of a man, aged 59, 
who died of myocarditis and pleurisy. 
Numerous yellowish tubercles were seen on 
the outer surface of the pericardium; the 
left bronchial glands contained numerous 
minute point like tubercles, while those 
of the right side were calcified in some 
instances. Beyond these lesions and a few 
old calcified nodules in the left lung, 
there were no tuberculous changes elsewhere. 
Cultures isolated from the peri- 
cardium and the bronchial gland were both 




V. Case 34. The patient was a girl, aged 12, who 
died of pulmonary tuberculosis. There were 
numerous sVlall cavities in the right lung' 
and caseous broncho- pneumonia in the left; 
the small intestine showed many ulcers 
evidently of recent formationzi?i1 the ni rr. 
organs were not affected. 
A culture isolated from the lung 
was eugonie and of low virulence for the 
rabbit. 
VI. Case 38. The case was that of a man who died of 
heart disease. A large phthisical cavity 
was present in the left lung and the in- 
testines showed numerous typical tubercu- 
lous ulcers. 
No culture was obtained. 
VII. Case 53. The woman of this case, aged 36. 
died of tuberculous peritonitis. A phthis- 
ical cavity was present in each lung and 
the rest of the organ showed miliary 
tubercles. The abdominal contents were 
matted together and covered with purulent 
material. Several caseating areas in the 
form of cysts were found in the left kidney. 
9. 
A culture obtained from the lung 
was eugonic and of low virulence for the 
rabbit. 
VIII. Case 75. The case was that of a child, aged 
15/12, who died of tuberculosis. The left 
lung showed numerous small yellowish case- 
ating patches of consolidation, and two 
areas of tuberculous broncho -pneumonia were 
demonstrated in the right; there were 
numerous subperitoneal tubercles lying in 
the wall of the small intestine. The 
glands of the neck were enlarged, one to 
the size of a large walnut, and caseous; 
those of the thorax and abdomen also showed 
enlargement but to a less degree. The 
primary seat of invasion was probably in the 
tonsils. 
A culture isolated from the me- 
senteric gland was eugonic and of low vir- 
ulence for the rabbit. 
IX. Case 78. The patient was a woman, aged 24, who 
died of acute nephritis. Numerous 
tubercles in both lungs were found with 
many caseous areas surrounded by fibrous 
tissue; also numerous transverse ulcers 
were/ 
10. 
were demonstrated in the small intestine. 
A culture isolated from the 
bronchial gland. grew luxuriantly and for 
the rabbit was found to be of low virulence. 
X. Case 91. The case was that of a woman, aged 49, 
who died of diabetes mellitus. A large 
phthisical cavity was found in the left 
lung with some scattered small tubercles 
and. white patches of tuberculous broncho- 
pneumonia. There was no evidence of tuber- 
culosis elsewhere. 
A culture obtained from the lung 
was eugonic and of low virulence for the 
rabbit. 
XI. Case 96. A man, aged 22, died of acute tuber- 
culous broncho- pneumonia. A large phthis- 
ical cavity of some standing was found in 
both lungs and. in addition, there were 
many small grey patches of recent tuber- 
culous broncho- pneumonia throughout the 
greater part of the organ. Elsewhere no 
tuberculous lesions could be demonstrated. 
A culture isolated from the 
bronchial/ 
11. 
bronchial gland grew luxuriantly and was o 
low virulence for the rabbit. 
XIII. Case 100. The patient, a -Ian aged 59, died of 
delirium tremens. In the right lung there 
was a fibrous area of °ll tuberculosis 
with a cavity; a calcified gland was 
found also at its 22"Y a . No oth °r lesions 
were demonstrable. 
From the lung a culture -:gas 
isolated which grew luxuriantly and was 
of low virulence for thcN rabbit. 
X'I1 I. Cage 103. The case was that of a man, aged 
72, the cause of whose death was unascer- 
tainable. Excepting an old, caseous and 
calcified area of anaap sulat ed tubercles 
near the apex of the left ling and some 
pat es of broncho- pneumonia, there were 
no other lesions of importance to be seen 
in this or the other. organs. 
A cult r:a:ro obtained from ttbe lung 
was eugonic and of low virulence for the 
rabbit. 
XIV. Case 105. The patient was a woman of 23 who 
died of chronic pleurisy. The right 
pleura was obliterated with old t l ick ad- 
hesions and both its parietal and visceral 
layers/ 
12. 
layers were studded with yellow tubercles. 
The abdominal glands also showed some 
tubercles. On the surface of the liver 
were many minute tubercles of recent devel- 
opment and in several of the mesenteric 
glands small caseous tubercles were seen. 
A culture isolated from the 
bronchial glands was eugonic and of.low 
virulence for the rabbit. 
XV. Case 122. The case was that of a man, aged 38, 
who died of Cystitis and general septic in- 
fection. An old tuberculous cavity was 
present in both lungs. There was also in 
the right lung a very large crop of miliary 
tubercular nodules distributed over the 
surface. The intestines showed numerous 
small ulcers of more or less recent for- 
mation. 
Cultures isolated from the 
bronchial and the mesenteric glands were 
eugonic and found to possess a low viru- 
lence for the rabbit. 
SECTION/ 
13. 
SECTION (b) ABDOMINAL TUBERCULOSIS. 
IN ADULTS. 
Four cases of abdominal tuberculosis in the 
adult, caused by tubercle bacilli which had most 
probably pined entrance into the body by way of the 
alimentary tract, have been investigated. In all 
these 4 cases the portal of entry, according to the 
finding of pathological changes, was somewhere in 
the mucous membrane of the intestines. The cultures 
isolated from two of these cares, namely Nos. 16 
were of the bovine type. 
I. Case 16. The patient was a woman, aged 56, who 
died of tuberculous peritonitis. Irnumer- 
able small grey tubercles were seen on the 
peritoneum under the diaphragm and over the 
liver. In the pelvis the tubercles were 
even more numerous and these were also 
found over the surf. ace of the: uterus and 
its appendages. There were no signs of 
tuberculosis elsewhere and none of the 
glands shoaled any tuberculous changes. 




peritoneum showed a growth of the bovine 
type and was found to possess a high viru- 
lence for the rabbit. 
II. Oase 76. This case was that of a man, aged 36, 
who died of intestinal obstruction. Minute 
gray tubercles in the intestine were seen; 
the omentum was drawn up and greatly thick- 
ened and infiltrated. with tubercles. None 
of the glands were enlarged. 
Two strains of culture were 
obtained, one from the mesenteric gland, 
the other from the peritoneum. On arti- 
ficial media, the two strains exhibited 
identical cultural characters, being very 
luxuriant in growth, and were of low viru- 
lence for the rabbit. 
III. Case 82. The patient, a woman, aged 19, died 
of tuberculous enteritis and showed several 
ulcers in the jejunum. These were con- 
siderably contracted and extended round the 
gut. More ulcers were also found in other 
parts of the intestines, these being on the 
whole deeper and more ragged in appearance. 
Cultures isolated from the mesen- 
teric/ 
15. 
mesenteric and bronchial glands had the 
cultural characters of the human tubercle 
bacillus and were slightly virulent for the 
rabbit. 
IV. Case 108. The case was that of a woman, aged 22, 
who died of peritonitis. Two ulcers, both 
of which had reached the serous coat and 
had perforated. were found in the jejunum; 
there were also numerous ulcers towards the 
lower end of the ileum and these were in 
the form of a ring extending round the 
whole lumen of the bowel. Beyond the en- 
largement and caseation of some of the 
mesenteric glands,the re were no signs of 
tuberculosis elsewhere. In spite of this, 
however. three strains of tubercle bacilli 
were raised. from the lung. the liver and 
the Spleen. They agreed In-their cultural 
characters, growing like the bovine tubercle 
bacillus and were all highly virulent for 
the rabbit. 
IN CHILDREN. 
Four cases have been investigated in three 
of these, the portal of entry. (judging from the post 
mort em/ 
16. 
mortem findings) was in the mucous membrane of the 
intestine, but in the remaining one, namely case 94. 
the evidence in this respect was inconclusive. The 
tubercle bacilli isolated from three of these four 
cases were found to be of the bovine type, while in 
the fourth case the strain was human. 
I. Case 64. The patient was a girl, aged. 3i, who 
died of cerebral thrombosis. The small in- 
testine was found matted together by the 
omentum; several ulcers were present in the 
ileum and a large one in the caecum; there 
were also numerous scattered tubercles on 
the peritoneum. Many of the mesenteric 
glands were large and caseous and there 
were some haemorrhages and thrombosis in 
the brain. 
A culture isolated from the 
mesenteric gland had the cultural charac- 
ters of the bovine type and was highly 
virulent for the rabbit. 
II. Case 83. This case was that of a boy, aged 12, 
Who died of general tuberculosis. The 
post mortem examination showed many ad- 
hesions between the intestines and the 
abdominal/ 
17. 
abdominal wall and also between their loops; 
the transverse mesocolon was studied with 
numerous small tubercles and, here and 
there, pockets containing tuberculous pus 
were formed between the contiguous loops. 
The glandular enlargement of the mesentery 
was in a more advanced condition than else- 
where; and there were present in both lungs 
well marked recent tuberculous pneumonia. 
A culture obtained from a mesen- 
teric gland grew like the bovine tubercle 
bacillus and was highly virulent for the 
rabbit. 
III. Case 86. The child, aged 11 months, died of 
acute pneumonia. The mesenteric glands 
were enlarged and caseous, and the coils of 
the small intestine were inseparably 
united by adhesions, due to an advanced 
tuberculosis affecting the whole peritoneum. 
There was no evidence of tuberculosis else 
where. 
A culture raised from the mesen- 
teric gland had the cultural characters Qf 
the bovine type and was of high virulence 
for 
18. 
for the rabbit. 
IV. Case 94. The patient was a child, aged. 8, the 
cause of whose death was uncertain. The 
cervical glands were found to be moderately 
enlarged and more or less homogeneous in 
appearance on section; one gland in 
addition showed one or two minute yellow 
caseous looking foci. The bronchial glands 
were also enlarged and three of the mesen- 
teric glands showed. calcification. Besides 
these and several flat nodules and numerous 
homogeneous areas in the spleen there was 
nothing of importance to record. elsewhere. 
Inoculation into gzainea -pigs of 
the mesenteric and bronchial glands failed 
to produce tuberculosis. A culture. how - 
ever,isolated from the Spleen was eugonic 
and of low virulence for the rabbit. 
SECTION/ 
19. 
SECTION (C) TUBERCULOUS MENINTGITIS. 
I,T ADULTS. 
Five cases of tuberculous meningitis in the 
adult have been invest i ated., in four of which the 
primary seat of the disease, (judged of by the post 
mortem findings), was most probably in the Respir- 
atory tract; in the remaining one (Case 15) the 
evidence points strongly to an origin from the intes- 
tine. The tubercle bacilli isolated were in all 
cases of the human type. 
I. Case V. The patient was a man, aged 26, who died 
of tuberculous meningitis and. on post 
mortem examination, showed a solitary 
cavity together with small caseous foci and 
fibroid change at the left apex. There was 
well marked flattening of the cerebral 
convolutions and excess of cerebro- spinal 
fluid, and also several tuberculous ulcers 
in the intestine with adhesions between 
some of the abdominal viscerae. 
Cultures were raised from the 
spinal meninges and from the cervical.the 
bronchial and mesenteric glands. All the 
four/ 
20. 
four strains though growing slowly in cul- 
ture, exhibited a low virulence for the 
rabbit. 
II. Case 15. The case was that of a girl, aged 18, 
who died of tuberculous meningitis. Tuber- 
cular nodules were demonstrated. in the 
brain, and the intestines were found ad- 
herent to the abdominal parietes; there 
were also numerous caseous nodules through- 
out the peritoneum, and the Fallopian tubes, 
in the pelvis were enlarged and contained 
caseous masses. Besides a few scattered 
tubercles on the left pleura there was no 
evidence of the disease in the other organs. 
Cultures were raised from the 
mesenteric gland, the lung and spinal 
meninges. They grew slowly but all were 
of low virulence for the rabbit. 
III. Case 32. The patient, a woman of 36, died of 
tuberculosis of the Pons. The brain showe:- 
caseous masses in the crura cerebri and 
medulla, and there were numerous caseous 
encapsulated tubercles in both lungs 
surrounded by gray tubercles spreading 
along 
21. 
along the lymphatics. 
A culture isolated from the lung 
had all the cultural characters of the 
human tubercle bacillus and. was of low vir- 
ulence for the rabbit. 
IV. Case 63. The case was that of a woman, aged. 25, 
who died of tuberculous meningitis. Minute 
grey tubercles were found at the base of 
the brain and on the surface of both 
pleurae. 
A culture raised from the lung 
and bronchial gland possessed the cultural 
characters of the human type of tubercle 
bacillus and was of low virulence for the 
rabbit. 
V. Case 113. The patient was a girl aged 19, who 
died of tuberculous meningitis. Many small 
tubercles were found in the brain, the lungs 
and the spleen; the bronchial glands were 
enlarged and caseous. 
Cultures isolated from the 
bronchial gland, the spleen and the meninges 
had the cultural characters of the human 
tubercle bacillus and were slightly virulent 




Five cases have been investigated, in throe 
of which (rases I, 8, and 67) the primary seat of the 
disease. (judged of by the post mortem findings), was 
in the intestine; in case 50 the tonsils were probably 
the portal of entry of infection, while in the remain- 
ing one, Case 47, the evidence regarding the portal of 
entry, was inconclusive. 
Cultures isolated from three of these cases' 
were found to be of the bovine type, the other two 
being human. 
I. Case I. The patient, a child of 5 years of age, 
died of tuberculous meningitis. There was 
generalised tuberculosis, and the oldest 
lesions of the disease were found in the in- 
testines and in the mesenteric glands. 
Cultures isolated from the cer- 
vical, the bronchial, and the mesenteric 
glands, and the spinal meninges agreed in 
their cultural characters, growing like the 
bovine tubercle bacillus, and all were found . 
to possess a high virulence for the rabbit. 
U. Case 8. The case was that of a girl, aged 10 
years, who died of tuberculous meningitis. 
The/ 
23. 
The brain showed numerous sticky tubercles 
on the surface; there was present in both 
lungs a recent spread of miliary and sub - 
miliary gray tubercles and in the Spleen 
numerous yellow caseous tubercles. The 
oldest tuberculous lesions were found in 
the mesenteric glands, which were much en- 
larged and caseous, and also in the intes- 
tines, in which were present numerous small 
ulcers of some standing. 
Cultures raised from the cervical 
and mesenteric glands, and the spinal 
meninges were identical in their cultural 
characters, growing like the bovine tuber- 
cle bacillus, and were all highly virulent 
for the rabbit. 
III. Case 47. The patient, a girl of 4 years old, 
died of tuberculous meningitis. At the 
post mortem examination typical tuberculous 
meningitis was seen, and in the lungs were 
present numerous miliary tubercles. The 
intestines showed tuberculous infiltration 
} 
and some ulceration, with the inVVolvement 
of the mesenteric glands which were all 
greatly 
24. 
greatly enlarged and in some instances also 
caseous. The Spleen and Kidneys also 
shared in the infection. 
A culture isolated from the mesen- 
teric gland grew like the human tubercle 
bacillus and was of low virulence for the 
rabbit. 
IV. Case 50. The case was that of a girl, aged 4 
years, who died of tuberculous meningitis. 
There were found in the brain some tuber- 
culous deposits, and in the right lung was 
a wide area of consolidation which was ex- 
tensively caseous. The tonsils were large 
and firm, and enlarged glands could be 
traced down both sides of the neck. 
A growth obtained from the lung 
had the cultural characters of the human 
tubercle bacillus and was found to possess 
a low virulence for the rabbit. 
V. Case 67. The patient was a boy of 14 years old. 
who died of tuberculous meningitis. The 
brain showed the presence of a few minute 
tubercles, and there were found in the 
Spleen and Kidneys some grey tubercles. The 
intestines/ 
25. 
Intestines showed a few small tubercles in 
the mucous membrane. while the mesenteric 
glands were enlarged and in several in- 
stances also caseous. There was absence of 
tuberculous lesions in the other glands and 
in the lungs. 
A culture obtained from the 
mesenteric gland had the cultural characters 
of the bovine tubercle bacillus and was 
highly virulent for the rabbit. 
SECTION/ 
26. 
SECTION (d) GENERAL TUBERCULOSIS. 
IN ADULTS. 
Seven cases of this nature have been in- 
vestigated. In one case, No. 14, there was strong 
evidence of the portal of entry being in the intes- 
tine; in three, namely caves 89. 109, and 111, the 
primary.seat of the disease was probably in the 
Respiratory tract; in the remaining three cases, Nos.' 
84, 110, and 118, the evidence as to the point of 
entry was inconclusive. Cultures isolated from two 
of the cases, Nos. 14 and 118, were found to possess 
the characters of the bovine type, the others showed 
those of the human type. 
I. Case 14. The patient was a woman, aged 56, who 
died of tuberculous peritonitis. The lungs 
showed numerous scattered areas of caseous 
tubercles; the chief lesions, however, of 
the disease were in the abdominal cavity, 
numerous adhesions all resulting from 
peritonitis being found on the serous sur 
face of old tuberculous ulcers. There was 
no evidence of the disease elsewhere. 
A culture isolated from the lung' 
grew like the bovine tubercle bacillus and 
was 
27. 
was highly virulent for the rabbit. 
H. Case 84. The case was that of a patient, aged. 
17, the irradiate cause of whose death 
could not be traced, The right lung showed 
recent lymphatic spread of tubercles, and 
numerous minute foci were also found in the 
liver. There was are area of ulceration in 
the intestine and some of the ret.roperi- 
toneal glands were enlarged. 
A. culture isolated from the lung 
had the cultural characters of the human 
type and was of low virulence for the 
rabbit. 
III, Case 8S. The patient, a man of 41, did of 
tuberculous pleurisy. The left pleura was 
greatly thickened and formed a huge sac; 
many scattered tuberculous foci of varying 
sizes were found in both lungs. In the 
small intestine there was a large number of 
typical tuberculous ulcers, and evidence of 
the disease was also demonstrated in the 
Spleen, Liver and Kidneys. 
A culture raised from the lung 
grew like the human tubercle bacillus and 
was of low virulence for the rabbit. 
28. 
IV. Case 109. This woman. aged 51, died. of general 
tuberculosis. A cavity was present in the 
left lung which together with the right 
showed scattered clusters of tubercles. 
There was also evidence of the disease in 
the liver, spleen, kidneys and brain. 
Three cultures were raised, one 
from the lung, one from the rib, and one 
from the meninges; they were identical in 
their cultural characters, growing like the . 
human -tubercle bacillus and were of.low 
virulence for the rabbit. 
V. Case 110. The case was that of a woman, a -d 59, 
the direct cause of whose death could not 
be determined. The lungs were extensively 
affected with tubercles and lesions of the 
disease, were also demonstrated in the 
spleen and kidneys. 
A culture raised from the spleen 
had the cultural characters of the human 
type and was of slight virulence for the 
rabbit. 
VI. Case III. The patient was a man, aged 32, who 
died.. of chronic tuberculous pleurisy. The 
right/ 
29. 
right pleura was found to be thickened with 
a caseous appearance and extending along 
the interspace of the lobes of the lung 
were seen scattered tubercles spreading 
along the lymphatics. The liver, spleen, 
kidneys and peritoneum also showed evidence 
of the disease. 
Cultures were raised from the 
bronchial glands and the meninges; the two 
strains were identical in their cultural 
characters and both were of low virulence 
for the rabbit. 
VII. Case 118. The case was that of a man, aged 21. 
who died of tuberculosis of the Kidney. 
Both lungs showed a chronic cavity in the 
apex with clusters of small tubercles lower 
down. The substance of each kidney was 
destroyed more or less completely, and, in 
its place, were several cavities filled 
with caseous matter;.. There were present 
in the mesentery several hard and old cal - 
. caseous glands, the i6rgest of whichiirasat 
the size of a pea. The retroperitoneal 
glands were pale and enlarged. 
Cultures/ 
30. 
Cultures were obtained from the 
retroperitoneal gland and the lungs. They 
agreed in their cultural characters, grow- 
ing like the bovine tubercle bacillus, and 
both were found to possess a high virulence 
for the rabbit. 
IN CHILDREN. 
Five cases. have been investigated, under 
this heading. In three of these the evidence as to 
the portal of entry was inconclusive; in one. Case 27. 
the point of entry was in the Respiratory tract; 
while in the remaining one, case 98, there was strong 
evidence of the primary seat of the disease being in 
the intestines. In three instances, namely cases Nos. 
60, 98 and 114. the tubercle bacilli isolated were of 
the bovine type, in the others the organism was of 
the human variety. 
I. Case 23. The patient,a child of 4 rears old, 
died of general tuberculosis and showed 
numerous subpleural tubercles scattered 
fairly uniformly over the surface of both 
lungs. The cerebral meninges. spleen, 
kidneys and liver were also involved as 
also 
31. 
also was the peritoneal aspect of the ab- 
dominal organs. 
Cultures raised from the Tonsil, 
the bronchial gland, the lung and the 
spleen were identical in their cultural 
characters, growing slowly, and end- to.. he 
slightly virulent, for the rabbit. 
II. Case 27. The case was that of a boy. aged 15, 
who died of general tuberculosis. The 
lungs showed miliary tubercles with large 
Gaseous foci at their apices. Tuberculous 
lesions were also demonstrated in the 
spleen, kidneys, and brain. 
Cultures were obtained from the 
cervical, bronchial and mesenteric glands, 
and the spinal meninges; they grew slowly 
but all were of low virulence for the 
rabbit. 
III. Case 60. The patient was a girl of 13 years 
old who died of acute tuberculous broncho- 
pneumonia. The lungs were found to be 
thickly studded with innumerable tubercles; 
the liver, spleen, and kidneys were also 
affected with the disease, showing numerous 
tubercles in their substance. In addition, 




Two cultures were raised, one 
from the lung, the other from the mesen- 
teric gland; they grew like the bovine 
tubercle bacillus and both were highly vir- 
ulent for the rabbit. 
IV. Case 98. The case was that of a child, aged 2 
years and 10 months, who died of general 
tuberculosis. The lungs showed caseous 
tubercular nodules and several grey patches 
of bronchopneumonia. In addition, the left 
lung also showed numerous small cavities 
containing caseous like material. In the 
intestine numerous ulcers were found which 
were relatively chronic in character; the 
glands of the mesentery were enlarged and, 
in a few,areas of caseation were seen. The 
brain, kidneys and spleen also shared in 
the involvement of the disease. 
Cultures were raised from the 
mesenteric gland and brain; they grew like 
the bovine tubercle bacillus and were found 
to possess a high virulence for the rabbit. 
33. 
V. Case 114. The patient was a girl aged 10 years. 
who died of general tuberculosis. The 
lungs showed a large number of small grey 
tubercles scattered all over and. in 
addition, in the right lung there were 
areas of caseous pneumonia. In the liver 
and spleen numerous scattered tubercles 
were found. The bronchial glands were 
greatly enlarged and caseous, and in the 
surface of the mesentery millary tubercles 
were present. 
Cultures obtained from the 
bronchial and mesenteric glands were iden- 
tical in their cultural characters, growing 
like the bovine type. and both were highly 
virulent for the rabbit. 
SECTION/ 
34. 
SECTION (e) TUBERCULOSIS OF THE SKIN. 
Two cases of Lupus nave been investigated, 
one in an adult and the other in a young girl; the 
material furnishing the cultures, vrhich were of the 
human type, was obtained in both instances from the 
diseased area by operation. 
I. Case 77. The patient, a man of 34, had complained 
of trouble in the loft foot since he was 
six years old. The condition very slowly 
became worse and the affected part had been 
twice scraped. In spite of treatment, the 
progress of the disease had not been 
arrested, and tora.rds the end of 1014 there 
was present over the left big toe a warty 
growth with a few inflammatory foci in the 
skin and around it. He was again operated 
on, and a piece of the scraping submitted 
to histological examination was found to be 
of a tuberculous nature. 
A culture obtained from the scrap- 
ing grew luxuriantly on artificial media 
and was only slightly virulent for the 
rabbit. 
II. Case 115. The case was that of a girl, aged 16, 
who presented on examination an ulcer with 
raised/ 
35. 
raised edges and rather carcinate outline, 
situated in the front of the right leg. It 
had begun six years previously and had since 
then healed up and broken down several 
times. 
A culture raised from the diseased 
tissue grew luxuriantly and was of low 
virulence for the rabbit. 
SECTIOlt1/ 
36. 
.SECTION (f) TUBERCULOSIS OF THE GENITO- URINARY TRACT. 
This section includes two cases. Owing to 
circumstances cultures from one only could be studied. 
This was found to be of low virulence for the rabbit, 
and therefore belonged to the human type. 
I. Case 70. The case was that of a man, aged. 28,who 
died of lobar pneumonia. The left lung 
showed some consolidation, and there were 
found in the left kidney several loculi 
filled with caseous contents. These were 
also present in the adhesions between that 
organ and the pancreas. 
A culture raised from the en- 
larged retroperitoneal gland grew luxuriant -, 
ly &was of low virulence for the rabbit. 
II. Case 85. The patient, a man of 41. died of 
tuberculous pyelonephritis, and showed ex- 
tensive tuberculous lesions of the kidneys, 
testis and epidydymus. 
No culture was obtained, as the 
three guinea -pigs inoculated with a piece 
of the diseased tissue all died prematurely. 
SECTION/ 
37. 
SECTION (g) TUBERCULOSIS OF THE BONES AND JOINTS. 
One case has been investigated; the material 
furnishing the culture, which possessed characters of 
the human type, was obtained by operation. 
Case 29. The patient, aged 3 years and six months, 
had a history of swelling of the left ankle 
and leg for 12 months. On examination, the 
ankle joint was found to be considerably 
swollen and to present a peculiar baggy 
feelit; to the touch. Von Pirquet's re- 
action was positive and the X-rays showed a 
definite focus of tuberculosis in the bone. 
A culture raised from the diseased 
tissue of the ankle grew luxuriantly and 
was of low virulence for the rabbit. 
SECTION/ 
38. 
SECTION (h) TUBERCULOUS CERVICAL ADENITIS. 
One case has been investigated. The culture 
isolated from the gland removed by operation was of 
the human type. 
Case 22. The case was that of a woman, aged 22, who 
was operated on for tuberculous cervical 
adenitis. The clinical history showed that 
two months previously the patient first 
noticed a small lump on the right side of 
the neck; this had gradually increased in 
size, slowly and painlessly, and on subjec- 
tive examination was found to have attained 
the size of a golf -ball. 
A culture raised from the gland 
had the cultural characters of the human 
tubercle bacillus and was found to possess 




This section deals with those cases in 
which calcified or cnseo- c:a1careous glands or no-- 
dulee were found, unaccompanied by any other obvious 
existing tuberculous infection in the body. 
The object of this part of the investiga- 
tion was to gain information as to the percentage of 
cases with such lesions, A. lei 1.ch were capable, on 
the lesions being injected, of producing tubercu- 
losis in the guinea-Pigs, (the presence of living 
tubercle bacilli being thus demonstrated ); or, 
B. in which tubexcle bacilli were shown microsco- 
pically in the lesions. Such information must be of 
some importance, on the one hand, with regard to 
the question as to how many cases of this nature can 
be justly regarded as tuberculous, and, on the other 
hamd, as to what in reality constitutes a cured 
lesion of tuberculosis. 
For the better elucidation of this subject 
it is necessary to divide it into two sections. 
A. Oases where the determination was based on 
animal inoculation. 
B. Cases where the result was established on a 
thorough microscopic examination for the 
presence of tubercle bacilli. 
4V. 
sEOTION A. 
Under this heading thirty -five cases have 
been-investigated, of which 27 were adults and 8 
children. 
The material for the investigation was the 
calcified or caseo-ca icareous glands or nodules found 
on post mortem examination, and these were inoculated 
into guinea -pigs in the form of an emulsion. The 
animals were allowed to live for from 5 to 6 weeks 
and at the end of that time, if they survived, were 
killed; when tuberculous lesions were found, cultures 
raised for the purpose determining 
of the tubercle bacillus. 
Of the 27 cases of adults, 5 furnished 
material which was capable. of transmitting tubercu- 
losis to the guinea -pigs on inoculation. One speci- 
men was investigated for each case and the total 
specimens consisted of 11 bronchial glands, 9 mesen- 
teric glands, 1 cervical gland and 6 nodules in the 
lungs, all being either partly or wholly calcareous 
in nature. ?one of the mesenteric and cervical 
glands were found to be tuberculous on inoculation; 
.of the 11 bronchial glands and 6 pulmonary nodules, 
3/ 
41. 
3 and 2 respectively were productive of tuberculosis 
in the inoculated animals, yielciin 7 cultures of the 
human type in three instances, and of the bovine type 
in one; in the remaining case no culture was obtained. 
Of the 8 cases of children, 2 proved to be 
tuberculous on animal test. In this series bronchial 
glands were obtained from three cases, and mesenteric 
glands from five. As already mentioned, in two in- 
stances only did the inoculated animals develop 
tuberculosis. In both cases the injected material 
was the mesenteric glands and the cultures obtained 
belonged to the bovine type. 
The following is an account of the cases 
which were folnd.to be tuberculous on animal test. 
5 CASES OF ADULTS. 
I. Case 28. The patient was a man. of 39, who died 
of a ruptured aneurism. At the post mortem 
examination, beyond some bronchial glands 
being partly calcified, there were no 
lesions related to tuberculosis demonstrat- 
ed anywhere in the body. 
A culture raised from the calei- 
fled. glands grew like the bovine type and 
was/ 
42. 
was found to possess a high virulence for 
the rabbit. 
II. Case 48, The case was that of a man, aged 41, 
who died of chronic heart disease. The 
bronchial glands of the right lung were en- 
larged and one of them showed a small cal- 
careous nodule. Elsewhere lesions pertain - 
ing to tuberculosis were not found. 
A culture isolated from the cal- 
careous bronchial gland grew luxuriantly 
and was of low virulence for the rabbit. 
III. Case 99. The patient was a man of 60 years old, 
who died as the result of a malignant .tumour. 
The only lesions in the body simulating 
tuberculosis were some areas of caseation 
surrounded by fibrous tissue at the apex of 
the right lung. 
Both the guinea -pigs inoculated 
with the Gaseous mater developed tubercu- 
losis, but, owing to an accidental contamin- 
ation,a culture in this case could not be 
isolated. 
IV. Case 119. The case was that of a woman, aged 57, 
who died of heart disease. There were no 
lesions in the body of a tuberculous nature, 
but 
43. 
but there was a fibro- calcareous nodule of 
the size of a pea at the apex of the left 
lung. 
A culture raised from the calcar- 
eous nodule grew luxuriantly and was of low 
virulence for the rabbit. 
. Case 121. The patient, a woman of 35 years old, 
died of empyema. Excepting a large cal - 
dareous gland, the size of a bean, at the 
root of the lung, there were no other 
,changes in the body of a tuberculous 
character. 
A culture raised from the cal- 
careous gland had the cultural characters of 
the human tubercle bacillus and was slight- 
ly virulent for the,rabbit. 
2 CASES OF CHILDREN. 
Case 74. The patient, a child of 2 years and 6 
months old, died of bronchopneumonia. At 
the post mortem examination the lungs showed 
numerous grey patches of bronchopneumonia, 
but unassociated with any evidence of tuber- 
culosis. One group of 3 or 4 glands was 
present/ 
44. 
present in the mesentery which were massed 
together and quite caseous. 
A culture raised, from the caseous 
glands grew like the bovine type ara. was 
found to possess a high virulence for the 
rabbit. 
II. Case 81. The case was that of a child.. aged 1 
year and 7 months, the cause of whose death 
was not evident. At the post mortem ex- 
amination, beyond some mesenteric glands 
being enlarged and caseous, there were no 
important changes in the organs or glands 
to record. 
A culture raised from the caseous 
glands had its cultural characters ident- 
ical with that of the bovine tubercle 
bacillus and was of high virulence for the 
rabbit. 
A summary of the thirty -five 
cases in this group is given in the two 
following tables. The first table shows 
the cases which were negative, the second 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Under this section 6 consecutive cases have 
been investigated, of which 3 were adults and 3 chil- 
dren. The cases, though consecutive, were chosen be- 
cause they exhibited no clinical evidence of tubercu- 
losis and further, on careful post mortem examination, 
no evidence of tuberculous lesions were found. In 
each case the bronchial glands were dissected out, 
emulsified and inoculated intraperitoneally into three 
guinea -pigs. A careful and minute examination of both 
lungs was then conducted, thin slices of the organ 
being cut out and closely scrutinised for the presence 
of calcareous or fibrous nodules. If any were dis- 
covered, they were taken off and prepared for paraffin 
sections which were cut in series, stained by Zieh1- 
Neelsen and examined, section by section, for the 
presence of tubercle bacilli. 
In none of the 3 cases of children were any 
fibrous nodules discovered; in 2 of the 3 adult cases 
the presence of such nodules was demonstrated, two in 




Sections amounting in all to 1.081 of these 
four nodules from the two adult cases were stained and 
examined for tubercle bacilli, but in none could these 
be demonstrated. As a control. sections of nodules 
of an undoubted tuberculous nature were similarly 
prepared and examined; these readily revealed the 
presence of tubercle bacilli under the microscope. 
PROTOCOL OF THE CASES. 
I. Case 123. The patient was a woman, aged 62. who 
died as the result of a malignant tumour 
pressing on the common bile duct. There 
was no evidence of tuberculosis in any part 
of the body. 
The bronchial and root glands of 
the lungs were normal in size but deeply 
pigmented. They were dissected out, 15 
from the left and 12 from the right side, 
and inoculated into three guinea -pigs. 
None of the animals developed tuberculosis. 
The right lung was slightly con- 
gested and oedematous. with some emphysema 
at the margins; the left lung was on the 




examination a small fibrous nodule. measur- 
ed about 4 mm. in diameter, was discovered 
half an inch from the apex of the left lung. 
It was dark grey in colour and hard to the 
touch, A similar nodule, of about 5 mm. in 
diameter, was also demonstrated about an 
inch from the apex of the right lung. 
A microscopic examination of over 
645 sections of these two nodules showed a 
fibrous capsule of some thickness enclosing 
within it material of a fibrous nature, but 
failed to disclose the presence of any tu- 
bercle bacilli. 
H. Oase 124. The case was that of a woman. aged. 36. 
who died of a general peritonitis. No sign' 
of tuberculosis was present in the body. 
The bronchial and root glands were 
dissected out, 7 from the right and. 8 from 
the left; all were deeply pigmented but 
showed no evidence Of disease. On inocul- 
ation into three guinea -pigs none of the 
animals developed tuberculosis. 
Both lungs were very congested and 
oedematous; a series of thin slices of the 
organ/ 
51. 
organ, on careful examination, did not ex- 
pose any fibrous or calcareous nocules, nor 
any signs which could be interpreted as 
evidence of past or present tuberculosis. 
III. Case 125. The patient, a man of 49. died as the 
result of a fractured. skull. At the post 
mortem examination lone of the organs re- 
vealed evidence of disease. 
The bronchial glands, 8 from the 
right and 12 from the left side, all being 
deeply pigmented, were dissected out and in- 
oculated into three guinea -pigs; all the 
animals remained healthy. 
Both lungs presented a healthy ap- 
pearance on gross examination. In thin 
slices, there were discovered in the left 
lung two small round nodules, about 6 nun. 
and 4 mm.. in diameter, i n the lower lobe 
near the pleural surface. 
A microscopic examination of over 
436 sections of these nodules did not dis- 
close the presence of any tubercle bacilli. 
One of the nodules was found histologically 
to consist, in the main. of fibrous tissue, 
the/ 
52. 
the other of a fibrous wall encircling 
some suspicious looking c0seous material. 
IV. Case 126. The case was that of a child, aged. 5 
months, who died of bronchopneumonia. 
The bronchial glands were generally 
somewhat enlarged, the lárgest ones ap- 
proaching the size of a small pea. They 
were dissected out, 8 from the left and 11 
from the right side, and inoculated into 
three guinea- pigs. None of them developed 
tuberculosis. The right lung showed, here' 
and there, patches of bronchopneumonia about 
3 mm. in diameter; these were especially 
marked towards the lower lobe. Soma areas 
of collapse were seen at the margins, more 
particularly at the upper lobe. The left 
lung was on the whole similar, excepting 
that here the bronchopneumonia was aven 
more evident. An examination of a series of 
thin slices of the organ failed to expose 
any nodules. 
Sections, amounting to 1 93, were 
prepared from a typical patch of broncho- 
pneumonia in this case and examined; beyond 
changes; 
53. 
changes of a bronchopneumonic type, they 
showed no alterations nor was the presence 
of any tubercle bacilli disclosed. 
V. Case 127. The patient was a child, aged 6 weeks, 
the cause of whose death was not deter- 
mined. At the post mortem examination there 
was no trace of tuberculosis in the body. 
The bronéhial glands, 9 from the 
right and 10 from the left side, all nor - 
mal in appearance, were dissected out and 
inoculated into three guinea -pigs. All of 
them remained healthy. 
The right lung, pink in colour, 
showed some degree of emphysema at the mar- 
gin. Three or four patches of congestion. 
with a certain amount of inflammation of 
the bronchioles, were discovered near the 
root. A similar appearance was present in 
the left lung generally, Minute examinatin 
of the organ in thin slices did not reveal 
further changes. 
VI. Case 128. The case was that of a child, aged 
1 year and 1 month, who died of broncho- 
pneumonia and in whom at the post mortem ex- 
amination/ 
54. 
examination no lesions of tuberculosis 
were demonstrated. 
The bronchial glands were slightly 
enlarged on both sides, but unaccompanied 
by any trace of disease. Five glands from 
the left and seven from the right side 
were inoculated into three guinea -pigs; 
none of these animals developed tuberculo- 
sis. 
The lower lobes of both lungs were 
deeply congested with,here and there, 
patches of bronchopneumonia. Elsewhere 
there was only emphysema. Even in thin 
slices further examination did not show 
other changes. 
VII. Case 129. This case, in which nodules of a de- 
finite tuberculous nature were demonstrat- 




This part of the enquiry was undertaken with 
a view to determino (l) the existence and (2) the 
frequency of latent tuberculous infection in adults 
and in children. Tith this object in view. my in- 
vestigation has been directed to cases which present- 
ed on careful examination by the naked eye; no evic 
axles of tuberculous lesions. anywhere in the body. 
The cases amount in all to 36, of which 22 
were adults and 14 were children. The glands. carvi 
cal. bronchial mesenteric or retroperitoneal, which 
wore normal in appearane or in a state of simple 
lymphoid hyporplasia were carefully removed from the 
body. Their surfaces were then seared and the glands 
made into an emulsion for inoculation into guinea - 
pigs for the puroose of determining the presence or 
absence of tubercle bacilli. The animals so inocu- 
lated were allowed to live for from 5 to 6 weeks 
and,' 
if at the end of this time found to ba tuberculous 
on 
post mortem examination. cultures were taken with the 
object of determining the type of tubercle bacilli 
present. 
Of the 22 eases in adults and of 14 cases 
in/ 
56. 
in children. 3 and 1 respectively afforded material 
capable of causing tuberculous infection in the 
guinea -pigs on inoculation. 
The following is a summarised account of the 
four positive cases. 
I. Case 25. The patient was a man aged 56, who died 
of heart disease. At the post mortem ex- 
amination none of the organs were affected 
with tuberculosis. The cervical and mesen- 
teric glands were slightly enlarged, while 
the bronchial glands presented a normal 
appearance. The guinea -pig inoculated with 
the cervical gland developed tuberculosis; 
those with the bronchial and mesenteric 
glands remained healthy. 
A culture isolated from the cer- 
vical gland, which histologically showed 
some congestion, grew like the human 
tubercle bacillus and was of low virulence 
for the rabbit. 
H. Case 52. The case was that of a woman, aged 61. 
who died of a terminal pneumonia following 
lupus erythematosis. At the post mortem ex- 
amination no trace of tuberculous lesions 
in/ 
57 . 
in the body could be discovered. None of 
the glands showed any signs of disease, ex- 
cept some along the Aorta and pancreas 
which wore swollen and congested. A sec- 
tion of the gland showed on microscopic ex- 
amination diffuse fibrosis and pigmentation. 
A culture raised from the glands 
mentioned grew luxuriantly and was of low 
virulence for the rabbit. 
III. Case 54. The patient, a boy 3 years and 6 
months'old, died of acute osteomyelitis of 
the Tibia. Numerous abscesses of the lungs 
were found on post mortem examination and 
the other organs showed extreme cloudy 
swelling. Other than enlargement and con- 
gestion of some of the mesenteric glands, 
there were no changes in the glands. A 
microscopic examination of a section of the 
mesenteric gland failed to reveal any sign 
of tuberculosis. 
The culture isolated from the 
mesenteric glands grew like the human 
tubercle bacillus and was slightly virulent 
for the rabbit. 
515. 
IV. Case 72. The patient was a woman of 28, who died 
as the result of softening of the brain. 
At the autopsy the lungs showed congestion 
and oedema, and there was present at the 
hepatic flexure of the intestine an area of 
ulceration with fibrous changes in the 
thickened wall. Some of the rotroperitoneal 
glands and glands in the gastric -hepatic 
omentum were greatly enlarged but presented 
no naked eye evidence of tuberculosis. A 
microscopic examination of a section of the 
gland. showed,however, areas of caseation 
and fibrosis. 
A culture isolated had the cul- 
tural characters of the bovine type and was 
highly virulent for the rabbit. 
A Summary of the 36 cases into a 
tuberculous and a non -tuberculous group 
gives the following two tables.(IIT. & Iv.) 
TABLE III. 32 cases showing no evidence of 
tuberculosis on microscopic examination and 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The object of this enquiry was to determine 
the type of tubercle bacilli isolated from the Sputum 
which was brought to the Laboratory for examination 
and in which tubercle bacilli wore found. 
The Sputum from 32 persons was studied and 
in 29 of the cases cultures were isolated and tested 
as to their virulence; in the remaining three cases 
no investigation could be made, as in two instances 
the cultures obtained were subsequently found dead in 
spite of repeated sub -cultures and in the third case 
both guinea -pigs inoculated for the isolation of the 
tubercle bacilli died prematurely. 
METHOD OF OBTAINING CULTURES. 
Two methods have been adopted in obtaining 
primary cultures, "Indirect" and "Direct ". 
"Indirect Method" (by animal inoculation). 
The sputum was inoculated intraperitoneally into two 
or/ 
64. 
or more guinea -pigs in each a se, and cultures were 
obtained from those which did not die prematurely. 
If very thick in r.,ons1 tencv, it stag previously di- 
luted with saline solution before being inoculated. 
By this method 15 cultures were isolated and studied. 
"Direct Method". Cultures were isolated 
in 14 snit anees . The sputum, in the condition when 
brought to the Laboratory, was put into a sterile 
bottle and, depending on its thickness, such amount 
of saline solution was added that the resulting 
mixture via of a thin =cold consistence. To this 
Ant i formin of suah an amount was added that it 
would constitute in the 'whole mixture a percentage of 
between 20 and 25. The diluted sputum was then 
stirred up, and after being put aside for an hour 
at a temperature of 37°C. was centrifuged. (This 
time at this temperature was found sufficient for 
the sputum to dissolve and for the extraneous organ- - 
isms necessarily associated with the tubercle bacilli 
in such cases to be killed off). The deposit was 
washed with saline solution, recentrifuged, and after 
this process had been repeated twice, was then sown 
on egg medium as prepared by DORSET (1). 
MY experience based on the results obtain- 
ed by the use of Antiformin in the isola- 
tionf 
65. 
isolation of tubercle bacilli. in so far as sputum is 
concerned, fully confirms the extreme usefulness of 
this procedure over that by animal inoculation, in 
that time and expense is saved and that the chances 
of obtaining a pure culture are nearly. if not, e7qua1 L. 
as great. With this Antiformin method I was able to 
obtain primary cultures in 14 instances out of 18 
specimens of sputum. The ROYAL COMMISSION (2) in 
their investigation hava, in part,. employed this 
method with success in obtaining primary cultures from 
material other than sputum. 
BROWN and SMITH. (3) were successful in 
raising cultures by the use of Antiforim from 33 out 
of 35 sputum cases. 
Similar result was also obtained by 
PATERSON (4) who recommends a strength of 2O6/0 Anti - 
formin in the whole solution, that is, lO.cc. of 
sputum plus 2.5 cc. Antiformïn left at room tempera- 
ture for 24 hours or for from 4 to 6 hours at 3700. 
He did not find any apparent interference with the 
viability of the bacilli, as the growth occurred at 
the same rate as in the case of those not so treated. 
CRUICKSHANK/ 
66 . 
CiRUIICCKSHANK (5) amongst others found it 
not only useful for isolating cultures direct from 
sputum but also for the detection of tubercle bacilli 
in sputum which has Melded negative result with 
the ordinary smear preparation. He advocates the 
use of a strength of from 15 to 20% Antiformin in 
the whole mixture. 
Working with a large number of cases, 
GRIFFITH (6) has extensively employed this method of 
isolation of tubercle cultures from sputum and found 
it quite reliable and serviceable. He, however, 
noticed a distinct inhibitive action on the vitality 
of the tubercle baacilli,shouid the Antiformin be 
left beyond a certain length of time. 
Antiformin as originally prepared by 
UHLENHUTH and XYLANDER (7) consisted of 7*51 of 
Sodium Hydrate and such amount of Sodium 'Hypochlorite 
that 100 grammes of the mixture liberated 5'3 gr immea 
of Chlorine gas. For ordinary purposes equal parts 
of Liquor Sodkwn Chlorinata of the British Pharma- 




All the strains isolated, 2e in number. 
were tested on rabbits as to their virulence and their 
cultural characters were also observed. On these two 
tests alone the cultures were classified. as "Human" 
or "Bovine ". The procedure in a case, once a primary 
culture was isolated, was precisely the same as that 
described elsewhere in this work(vide infra). Brief- 
ly, i.n all instances the cultural characters were 
noted and. In addition. 0.01 mgm. of the dried 
tubercle bacilli was inoculated intravenously into 
the rabbit, and the resultant pathological changes 
noted. 
Twenty -eiht of the twenty -nine strains 
isolated produced in rabbits either a retrogressive 
or slowly progressive tuberculosis, similar to that 
caused by bacilli of the Human type. The remaining 
culture, designated 03. showed, well marked cultural 
characters of the Bovine type and was of high viru- 
lence for the rabbit. A rabbit inoculated with 
0.01. mgm. of this culture died on the 35th day after 
inoculation and., on post mortem examination, showed 
extensive tuberculosis of a rapidly progressive type. 
The/ 
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The lungs were voluminous and literally studded all 
over with small tubercles. The spleen was greatly 
enlarged and showed innumerable minute tubercles on 
the surface. The liver was likewise affected, and so 
were the kidneys, though to a less extent. The viru- 
lence of this strain was again tested, and the in- 
oculated rabbit, dead on the 29th day after inocu- 
lation, also presented on examination extensive tuber - 
culous lesions of the same rapidly progressive charac- 
ter. 
The pathological lesions in this case there- 
fore conformed in every way to that produced by the 
tubercle bacilli. of the bovine type, and the cultural 
and inoculation tests thus established the complete 
identity of this culture with that of bovine tubercle 
bacilli. 
The appended tale shows the results obtain- 
ed. by various investigators up to the present moment 
on the subject of the types of tubercle bacilli found 
in sputum. It is worthy of note that of the 962 cases 
recorded cultures from 3 were found to be a mixture 
of human and bovine tubercle bacilli, while from 4 . 
a pure culture of the bovine type was isolated. Of 
these latter cases, all occurred in this country, 
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The following is an account of the seven 
cases from which. bacilli of the bovine or mixed human 
and bovine type were isolated 
The de Jong -Stuurman's case (6). 
"The patient was a peasant woman, aged 27. A 
glycerine serum culture from the sputum produced fa- 
tal general tuberculosis in three calves. 
No rabbits were tested. The culture is stated to 
have grown luxuriantly. Only one sample of sputum 
was investigatád" 
KOSSEL'S CASE (6). 
"The patient was a female letter carrier, aged 
27 years. Sputum for investigation was collected 
twice - once on May 30th, 1910, and again on June 4th, 
1910. From the first sample of sputum a culture of 
human type was isolated through the guinea -pig and a 
culture of bovine type was obtained through the rab- 
bit. From the secoñd sample of sputum, a pure cul- 
ture of human tubercle bacilli was isolated direct: 
a mixed. culture was obtained from a guinea -pig which 
had been iioculated with the sputum, and a bovine 
culture was isolated from a rabbit which had been 
inoculated with a particle of the spleen of the gui- 
flea pi" ú ". 
LINDEMANN' S/ 
71. 
LINDEMANN'S CASE (6). 
"The patient was a musician, male, aged 20 
years. Three samples of sputum were investigated. 
A culture isolated from each sample through the 
guinea-pig grew on broth like the human tubercle 
bacillus. - - - - The rabbit culture obtained was 
dysgonic and highly virulent for calves and rabbits 
A virulent culture was also derived from a guinea - 
pig which had been inoculated. with the second spu- 
tum sample ". 
BRITISH ROYAL COMAISSION'S CASES (18). 
I. The patient, aged 21 years, was a butcher by occu 
potion. He has had pneumonia and pleurisy ten 
months before admission, a_nci had suffered from coug 
since then. The clinical signs shower' consolidati 
of the upper part of the lower lobe of the left 
lung. Cultures from the first sample of sputum, 
isolated through the guinea- pigs, were identical in 
cultural characters and virulence for the calf, 
rabbit, and guinea -pig, with the bovine tubercle 
bacillus. Three other samples of sputum were col- 
lected at intervals of 76, 117, and 118 days res- 
pectively after the fist. All the strains agreed 
w ith/ 
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with those first isolated in their cultural charac- 
ters and proved highly virulent for rabbits. 
2. The patient was a man aged 31 years, a brick- 
layer by occupation. He had pneumonia on the left 
side when 20 years old, and pleurisy four months 
before admission. A culture isolated from the spu- 
tum through guinea -pigs exhibited the cultural char - 
acters of the bovine type and was highly virulent 
for calves, rabbits and guinea -pigs; the second spe- 
cimen of sputum collected 118 days after the first, 
yielded cultures identical in cultural characters 
and virulence for the calf and rabbit with the cul- 
ture first obtained. 
GRIFFITH'.% 'CASE (6). 
The patient was a girl aged 16 years and 7 
months, a die stamper by occupation. She was a 
breast -fed child and had had no serious illness pre 
viously. She was in the habit of drinking unboiled 
,milk until shortly before admission to the hospital. 
There was dulness at both apices, and slight dulnes1 
over the right lower lobe. Three specimens of spu- 
tum were collected at intervals of three weeks each, 
and were found to possess cultural characters and 




exhibited by the bovine tubercle bacillus. 
OWN CASE. 
The patient was a man of 41 years old mh, had 
had a somewhat severe attack of haemo ;?tvsis two 
years previously and, preceding this, also two at- 
ta ks of pleurisy. He recovered sufficiently to 
take things very quietly, although still unable to 
attend to work. In spite of Sanatorium treatment 
and careful feeding, the disease, affecting both 
lungs, appeared to make slow, steady progress. 
Dyepnoea was a prominent symptom during the latter 
half of his illness, and became ultimately so marked 
that the slightest exertion was liable to bring 
it on. He died suddenly, as the result of a self- 
inflicted. vound on the neck . . 
The seven persons referred to above, in 
whose sputum bovine tubercle bacilli was isolated, 
either in a pure or mixed strain, ail died, hut, 
unfortunately, no post mortem exanination was made 
in any of them. 
For the clinical notes of this case I am indebted 
to Dr.Edward M.Tyrell of Galashiels. 
74. 
TABLE VI. 
TABULAR SUMMARY of the RESULTS of the INVESTIGATION 
of 88 cases from which cultures were isolated and 
studied out of a total of 129 Hospital cases &_ -Df'.99 
Sputum eases. 
GROUP I. SECTION (a) PULMONARY TUBERCULOSIS. 
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Case: found to be tuberculous but cultures not 
obtained. 
75. 
ShCTIO14 (b) ABDOMINAL TUBERCULOSIS. 
NO.of CASE. AGE. SOURCE' of CULTURE. RESULT. 
(8 CASES)' 
16 56 peritoneum Bovine 
64 32 mesenteric " 
76 36 peritoneum Human 
mesenteric gland " 
82 19 bronchial gland " 
83 12 mesenteric gland Bovine 
86 11/12 mesenteric gland " 
94 8 Spleen Human 
108 22 lung Bovine 
Spleen " 
liver ' 
SECTION (0) TUBERCULOUS }.ENINGITIS. 
(10 Cases) 
1 5 mesenteric gland Bovine 
bronchial " " 
cervical " " 
meninges 
5 26 cervical gland Human 
bronchial " " 
mesenteric' " " 
meninges It 
8 10 cervical gland Bovine 
mesenteric gland " 
meninges " 
15 18 mesenteric gland Human 
lung It 
meninges " 
32 36 lung " 
47 4 mesenteric gland " 
50 4 lung " 
63 25 bronchial gland " 
and lung 
67 14 mesenteric gland Bovine 
113 19 bronchial gland Human 
Spleen " 
meninges " 
SECTION (d) GENERAL TUBERCULOSIS. 
(12 Cases) 
14 56 lung 








SECTION (d) GENII R_AT, mUBERrUT,OSIS. (Contd.) 
NO . of CASE AGE. SOURCE of. CULTURE RESULT. 
27 15 cervical gland Human 
bronchial " " 
mesenteric " If 
meninges " 
60 13 lung Bovine 
mesenteric gland If 
34 17 lung Human 
39 41 lung & pleura " 
98 
109 
2 P. 7_C' X12 
51 





110 59 Spleen " 
111 32 bronchial gland " 
Spleen If 
114 14 bronchial gland Bovine 
mesenterio gland If 
113 21 lung i/ 
retroperitoneal gland " 
SECTION (e) TUBERCULOSIS Qf the SKIN. 
(2 Cases) 
77 34 Tissue from Ankle Human 
115 16 Tissue from leg " 
SECTION (f) TUBERCULOSIS of the GENITO- 
URINARY TRACT, 
Cases) 
70 28 glands along Aorta Human 
*85 41 No culture obtained - 
77. 
SECTION (g) TUBERCULOSIS of the BONES 8 JOINTS.. 
(1 Case) 
NO.of CASE AGE. SOURCE of CULTURE. RESULT. 
29 32 Tissue °rom Ankle Human 
SECTION (!1) TUBERCULOUS C,ERVICAL ADENITIS 
(1 Case) 
22 . 22 cervical gland Human 
GROUP II SECTION (a) CALCIFIED or CASEO- CALCAREOUS 
NODULE. (35 Cases) 
28 39 bronchial gland Bovine 
48 41 . bronchial gland Human 
74 22 mesenteric gland Bovine 
81 12 mesenteric gland " 
99 60 lung No culture 
obtained 
119 57 lung Human 
121 35 bronchial gland " 
The 28 remaining cases were free fr0111 tuberculosis. 
78 . 
SECTION (h). 
6 Normal Cases and 1 Further Case for Comparison 
GROUP III. NORMAL or ENLARGED GLANDS. 
(36 Cases) 
NO.of OASE. AGE. SOURCE of CULTURE. RESULT. 
25 56 cervical gland Human 
52 61 glands near pancreas " 
54 5,;,- gland " 
72 28 retroperitoneal gland Bovine 
The 32 remaining eases were free frorn',_t'4 re.UlOsis. 





In the 3 remaining cases.no cultures were obtained. 
79. 
HISTORICAL SKETCH. 
Description of the disease, Tuberculosis, 
in its clinical aspects, dates from Hippocrates, but 
it was not until the 17th century that accurate ob- 
servation was made by F.SYLVIUS (1614 -1672), who 
first indicated the connection between tuberculous 
nodules and phthisis. REID (1785) and MATTHEW BAIL - 
LIE (1793) laid the foundation i of our knowledge of 
the close relationship between tuberculosis and con - 
sumption in their gross characteristics, but our 
first definite insight into the nature of the disease 
occurs in a contribution by BAYLE in the 19th century 
(1774-1816) on the structure of the tubercle and on 
its identity in the widely distributed lesions, and 
later by LAENNEC (1) in 1819, who first recognised 
the unity of the forms of tubercle - the miliary gra- 
nule, tbbe infiltration and the c:aseous mass. 
VILLEMIN (2) placed the infective nature 
of the disease on a solid experimental basis and in 
1368 showed that rabbits inoculated with material of 
human origin were not so rapidly infected as when thel 




This was soon confirmed by C =1RLAC,H (3) who 
also demonstrated that calves can be infected by be- 
ing fed on tuberculous meat. KLEBS (4) in the same 
year showed the possibility of infection of cattle 
by human tuberculosis. 
VIRCHOW (5) in 1880 emphasized the gross 
anatomical difference between the different processes 
of the necrotic changes in bovine and human tubercu- 
losis. Then came the demonstration by KOCH (6) in 
1882 of the bacillus of tuberculosis which seemed to 
establish the identity of tuberculosis in man and in 
cattle. 
It was, however, THEOBALD SMITH (7) who 
first pointed out in 1898, as the result of many care- 
fully conducted experiments, that the bacilli derived 
from the tuberculous tissue of cattle differed in fun- 
damental particulars from those obtained from cases 
of human pulmonary tuberculosis. 
KOCH (8) startled the scientific world when 
he made the Iiportant announcement in 1901, that 
human and bovine tuberculosis are distinct, and that 
it is almost impossible to produce a general tuber - 
culousm infection in cattle by inoculating them with 
human 
81. 
human tubercle bacilli from sputum. He dwelt in his 
lecture on the relationship between human and bovine 
tuberculosis and some of the statements made by him 
at that time may be here quoted. 
"Though the important question whether man 
is susceptible to bovine tuberculosis at all is 
not yet absolutely decided, and will not admit of 
absolute decision to -day or to- morrow, one is, 
nevertheless, already at liberty to say that, if 
such a susceptibility really exists, the infection 
of human beings is but a very rare occurrence". 
"I should estimate the extent of the infection by 
the milk and flesh of tuberculous cattle, and the 
butter made of their milk, as hardly greater than 
that of hereditary transmission, and I, therefore, 
do not deem it advisable to take any measures 
against it ". 
The prominence of the man and t1,1.e startling 
character of his conclusions, which were practically 
a reversal of his original views, aroused great inte- 
rest in the subject, and they have been the means of 
inciting numerous investigations both in this country 
and elsewhere. Much valuable and important work, 
all / 
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all having a bearing on the relation of human and 
bovine tuberculosis, has since been done on the 
continent, in America and in Great Britain; in' the 
latter country, useful experiments have been con - 
duct Od by Deiepine and his pupils in Manchester, 
by Fraser and Mitchell under the direction of 
Ritchie in Edinburgh, and by the Royal Commission 
appointed in August 19Q1 which, after ten years of 
arduous labour, have issued in .1911 their Final 
Reports. The results obtained by the various work- 
ers have settled many of the disputed points and 
in many respects are in direct contradiction to 
the conclusions arrived at by Koch. 
METHOD/ 
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METHOD of INVESTIGATION. 
PREPARATION of MATIAL for INOCULATION. 
The methods for raisin; prthary cultures 
from t 1Xoe rca lou s sputum have been already dealt with 
(vide supra), and there is no need to refer to them 
further here. As regards the other tuberculous tis- 
sue investigated, cultures by the "direct° method were 
not attempted. - 
The portions of the tissues for investi- 
gation, generally the glands and also such lesions 
in the other parts of the body as presented special 
interest, were removed from the body and as these, 
with the exception o f. the material obtained by ope- 
ration, were necessarily contaminated to a more or 
less extent in the process of conducting the post mor- 
tem examination, their surfaces were carefully 
seared. The material from different sites, after 
such preliminary treatment, was then separately emul- 
sified in the following Way: - it ras cut up into 
minute pieces with scissors and ground to pulp with 
a pestle in a porcelain mortar: normal physiological 
saline was then gradullly added, while the grinding 
was continuously kept up until as fine an emulsion 
as/ 
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as DDossible was formed. It ras filtered throl.l.s;h mus- 
lin to strain off the coarse particles, (so that the 
mterial (1Yu1d pass through a syringe needle) the fil - 
trate so obtained, being then inoculated into the an- 
imals. If there ras evidence that the material 'nad 
been grossly infeeted secondarily by pvogenlc organ- 
isms, the filtrate before injection was subjected to 
a treatment with Anti form n (200 in final mixture for. 
hour at 37°C.) It war afterwards nentrif'uged and 
the sediment, after the supernatant fluid had been 
carefully pipetted off, was suspended in normal sa- 
line and then empzloyed, for inoeul'a. ±ion. 
pOnE of. TzáOCTTLATION . 
ctd nea -pige were in every inetanee uti- 
lised for the isolation of tubercle bacilli and the 
intra- peritoneal method of injection was, with few 
exceptions, the one adopted. 
XT77071 of RA.?"SINCT CULT?mFS. 
The animals, if not dead prematurely, were 
gi 11Pn at the 5th or 6th week after inoculation and 
if/ i
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if found to be tuber nous, cultures 'were raised 
from the diseased. tissue. 
PARK and KRUP: WIEfE (l) and FRASER (2) pre- 
fer the lymph nodes as the source of primary eul- 
Lures, but in my experience equally good results can 
be achieved by employing the tubercles in the spleen. 
The tuberculous tissue was removed, squeezed between 
the ,ends of the forceps and then rubbed on the sur- 
face of the medium with a spatula. The media used 
were those of DORSET (3) (plain) and LrBI NAU (4) 
(glycerine egg). These were slightly coloured with 
aleholic basic fuchsin to facilitate the detection or 
early primry plowth, a method advocated by CRUICK-- 
SHANK (5). 
The advantage of using egg medium for raisr 
ing matures has been shown by, among others, the 
ROYAL COMMISSION (C) and PARK AND KRTIMWIEDE (1). 
The tube$ were then plugged and sealed with 
paraffin to conserve the moisture as well as to ex-- 
clude moulds. The cultures were then examined week 
by wpek to watch the progress of growth. 
PREPARATION of EMULSION. 
A culture on plain egg medium of from 3 
to 5 weeks old is employed. in every case. In order 
to/ 
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to obtain good growth at this age, subculture, have 
to be made frequently. The growth is scraped off with 
a spatula on to a watch glass of known weight, care 
being taken to avoid the removal of any of the medium' 
and, as a preliminary, is dried over concentrated 
sulphuric acid for a fevr hours. It is afterwards . 
weighed on a delicate balance. An emulsion in then 
made anal., where an intravenous injection into rabbits' 
is to be carried out, diluted to the extent that one 
cg. = 001 mgm . of the dry tubercle bacilli. To get 
a fine emulsion it is necessary to start with a very 
small amount of normal saline, the drop adherent to 
the end of glass rod being the right amount of fluid 
to use for the rlarpose. The bacilli can conveniently 
be emulsified by means of the rod in the watch glass 
which has been used for weighing and saline solution, 
gradually added. When a fine suspension has been 
obtained it is transferred to a conical glass 
and the the proper dilution is made out. 
The/ 
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THE RABBIT TEST for the TYPE OF 
TIUBM CLE BACILLI. 
VILLEMIN (9) first noticed the differend 
of fiusceptibility of rabbits to the infection of 
Yuman and bovine tuberculous material, but our real 
knowledge of this comes from SMITH (10) who in 1896 
mblished his first experiment on t ̂ is. subject . 
In using his two cultures, one isolated from a 
Racoon (Nagua) the other from a bull be observed 
that in the one caPe(that of the culture from the 
bull) the infected. rabbit succumbed on the 16th day 
after inoculation snd the lungs were studded with 
tuberculous foci. The rabbit inor,ulated with the 
other strain, however, did not die, but was killed 
after 56 days arid found practically healthy. VA- 
GEDES (11) very soon afterwards was able to confirm 
this observation by demonstrating the high virulence 
which fresh bovine viruses possess for rabbit even 
in minute do ses. 
Since then it has been abundantly provdd 
that for the differentiation of the two types of 
tubercle bacillus, rabbits serve just as useful a 
purpose as calves. 





experiments the ROYAL COMMISSION (7) cane to the 
conclusion that "The results produced by injecting 
the bovine tubercle bacillus into calves and rab- 
bits in the above doses are thus very striking and 
definite, and taken with the cultural characters 
of the bacillus afford a trustworthy means of re- 
cognising the bovine tubercle bacillus. Indeed, 
as our investigation progressed we found that it 
was sufficient to inoculate rabbits for differen- 
tial diagnosis" - - - - "Tubercle bacilli which 
are highly virulent for the rabbit always proved 
highly virulent for the calf, and tubercle bacilli 
which produced in the rabbit retrogressive tuber- 
culosis never produced in calves more than a limit- 
ed retrogressive tuberculosis ". 
Again PARK and KRUMWIEDD (1) working on the 
same Lines found that rabbit is the beet animal to 
use for testing virulence for diagnosis of the type 
of tubercle bacillus. 
The important fact was thus established 
that with the rabbit alone one is able to distinguish 
with certainty the bovine from the human tubercle 
bacillus. 
MODE/ 
MODE of INJECTION and DOSAGE. 
In the use of rabbits as a means of diffe- 
rential diagnosis four methods of inoculation can 
be employed, intra- articular, subcutaneous, intra- 
perit oneal, and intravenous. 
1. The intra- articular method of injection 
for_ the differentiation between the human and bovine 
types of tubercle bacilli was introduced by FRASER 
(2) . He has chosen the knee joint of the rabbit as 
being the most convenient and accessible and, in 
his o,)inion, the ideal situation is the synovial 
membrane in which to demonstrate the distinctions 
between the two types of tubercle bacilli. The test 
is judged by the degree of reaction, clinicat and 
pathological, èonsequent upon inoculation of the 
joint with 1 emu. of bacillary emulsion. 
2. The sub -cutaneous method has the disadvan- 
tage that the local lesion may ulcerate and infec- 
tive material may be discharged, leading to sinus 
formation and to the contamination of the surround - 
ings. 
3. The intra -peritoneal injection would not 
have/ 
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leave this objection, but it takes longer time for 
the animal to dhow indications of the 1.isease and, 
in this respect, is not equal to the fourth method. 
4. The intra- venous method. The ROYAL COMMIS- 
SION (8) are of the opinion that for an intravenous 
injection into the rabbits for purpose of identifica- 
tion a dose of 0.01 mgm. should be used. This dose 
and mode of inoculation were, in )art, also adopted 
by, among, others, FRASER (2) and MITCHELL (12). 
I have employed throughout t}-le course of 
my investigation for purpose of identification, the 
intravenous mode of inoculation, using 0.01 mgm. of 
dried culture as the dose, and rabbits were used for 
economic and other reasons. Every strain of cultures 
isolated has been subjected to this test, and its 
result along with cultural characters was accepted as 
the basis of differentiation. Further, wherever a 
strain had been demonstrated. by the first rabbit in- 
jection to be of the bovine type, this result was 
again corroborated by a second. rabbit injection. 
The weight of the rabbit before inoculation 
was taken and. recorded, and also that at death. If 
possible, rabbits weighing between 1000 and 2000 
grammes/ 
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grammes were employed, but those of other. weighte 
have also been utilised, and my experience failed 
to detect any appreciable difference on the patholo- 
gical finding caused by variation in size of the 
animals¡; if anyt %nor, the mall sized rabbits seemed 
to have better anewered the purpose. 
Reliance has been placed on the macrosco- 
pic inspection of the lesions for differentiation; 
but, in thin respect, there Is the possibility of 
pseudo -tuberculosis being mistaken for tuberculosis. 
Ti. h á cär_, however, be avoided by remembering the 
fact that pseudo- tuberculosis chiefly affects the 
vermiform appendix, the glands, the spleen and the 
liver -- rarely the lung. Further it can easily be 
differentiated by making films from the nodules. 
Each of the two types of tubercle bacilli 
produces distinct and different changes on rabbits. 
I. In the first instance, a rabbit injected 
intravenously with a dose of 001 mgrs.. of tubercle 
bacilli of the bovine type presents the following 
characteristics. The animal loses *weight, sometimes 
even to the extent of half of its initial weight, 
and almost invariably succumbs within 6 weeks after 
inoculation to a rapidly fatal tubercul osis . On 
autopsy 
autopsy:- 
THE LUNGS are very 1 luminous and almost 
completely fill the chest. They are studded 
throughout with tubercles or masses of varying sizes 
these are often large as the result of the conflu- 
ence of smaller tubercles, forming grey caseating 
nodules. 
THE SPLEEN is enlarged, sometimes extreme- 
ly so, and closely beset with caseating tubercles. 
THE LIVER may be moderately enlarged and 
commonly shows, scattered through its substance, 
numerous small greyish yellow tubercles. 
THE KIDNEYS often, though not invariably, 
become the seat of many grey or caseating miliary 
tubercles. 
THE LYMPHATIC GLANDS are always affected 
more particularly those of. the Bronchi and. Axilla, 
and show large tubercles with central caseation. 
II. On the other hand, a rabbit inoculated 
with the same dose of the human tubercle bacilli, 
under identical conditions as regards weight and mod 
of administration, never dies of tuberculosis within 
3 months; if death does occur within this time, it 
is/ 
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is due to causes other than tuberculosis. The 
animal generally _lives for a long period of time 
and, if killed at the end of 3 or 4 months, is oft- 
en found in good health and not infrequently has 
increased in weight. 
THE LUNGS in such cases very usually 
are collapsed, and fall away from the chest wall, 
when this is opened. They either show no tubercu- 
losis or at most a small number of scattered grey 
tubercles already infiltrated with fibroses or cal- 
cification; some of these may occasionally develop 
into nodules with caseous foci in the centre. The 
rest of the organ is crepitant and comparatively 
healthy. 
THE SPLEEN is seldom enlarged and rare- 
ly, if ever, affected with tuberculous nodules. 
THE LIVER also rarely shows any tuber- 
cles. 
THE KIDNEYS are involved in the majority 
of cases and generally show in the cortex a few 
grey miliary tubercles, some with caseous foci in 
the centre. 





An the outcome of a series of inoculation 
into rabbits performed during the experimental in- 
vestigation of the cases tabulated in the earlier 
part of t lis paper and taking; the farts already 
outlined into consideration together with those 
observed by other workers, the conclusion can 
safely be drawn that by means of the rabbit test 
alone, tubercle bacili i as they occur in lesions in 
human beings can be divided into two distinct 
groups. One group possesses identical cultural 
characters and virulence for rabbits with those 
exhibited by tubercle bacilli isolated from bovines 
and may be thus termed the bovine type; the other 
group has a low virulence for rabbits, is practically 
always obtained from human sources and may be 




As usually described, the tubercle bacillu9 
is an organism measuring about 34 in length and 3 
A. in breadth. This is'generally true when applied 
to the bacillus found in animal tissues, but, under 
artificial conditions, its size varies within wide 
limits. Such variation depends on the type of tuber- 
cle bacillus concerned, the age of the culture from 
which it is observed, and the kind of medium on which 
it is grown. 
SMITH (1) in his first communication, point- 
ed out the morphological distinction between the hu- 
man and the bovine types of tubercle bacillus, when 
grown on blood serum. The human bacillus, according 
to his description, is long, (about 3 4. )curved, slen- 
der, and less uniformly stained, whereas the bovine 
type is shorter (about 1 ,fit.) and deeply stained.. 
VAÇ EDES (2) also observed that tubercle 
bacillus of the bovine type is gbnerally shorter when 
grown on blood serum. 
RAVENAL (3) working with glycerine agar 
also/ 
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also noticed. the same distinction. 
1VOLBACH and ERNEST (4) found practically 
no such differences on egg medium, but admitted that 
on serum and glycerine agar there was, however, some 
slight dissimilarity, the bovine on the average be- 
ing shorter. On broth both human and bovine assumed 
a longer form, the former tending to be longer. 
KOSSEL, WEBER and HEUSS (5) also recog- 
nised such a morphological distinction between the 
two types in freshly isolated cultures when grown 
in bouillon?. under identical conditions; the human 
bacillus is usually slender, reg1lar in shape and 
long, while the bovine bacillus is thicker and more 
squat in shape. 
Similarly the BRITISH ROYAL COMMISSION 
(6) found that the human tubercle bacillus, when 
grown on suitable media is, on the whole, longer, 
varies more in length, and is less resularly strait 
and less uniformly stained. 
PARK and KRUMWIEDE (7) also took cogni4 
zance of such morphological variations between thesei 
two types. Cultures have been examined by them at 
various generations of their growth and they found 
that/ 
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that the tendency was for the human type to show 
longer forms and for the bovine to show shorter 
forms in the later generations. 
Such differences in morphological charac- 
ters have also been commented on by RABINOWITSCH (8) 
and. FIBI( }ER. and JENSEN (9) ; but all authors, 
though recognising., these general distinctions, con - 
sider them too Inconstant ta be cf any practical 
value in the identification of the type of tubercle 
bacillus. 
OWN OBSERVATIONS. For this purpose I have re-- 
EtriCted myself to the use of egg medium, with and 
without the addition of glycerine. Films were made 
from cultures at various generations of their growth, 
stained by Ziehl- Neelsen in the same way throughout, 
an examined. In all, 30 strains of the human and 
12 strains of the bovine type have been so prepared 
and examined at their various stages of growth, and, 
while differences in their morphological characters 
were observed on both kinds of media, they were epe--; 
cially evident in the case when glycerine egg was 
employed. So little marked were they on the plain 
egg/ 
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egg medium and so marked were they, comparatively 
speaking, on the glycerine medium, that I have con- 
fined myself to recording the differences on this 
latter medium. 
In the first or second generation of their 
growth, sub -cultures being made once about every three 
weeks, there were no appreciable morphological dis- 
tinctions, but in the later generations it was pos- 
sible in a certain proportion of cases to recognise 
and to distinguish the types to which the virus be- 
longed. The human strains, on the whole, showed long- 
er and slender forms, and were generally unevenly 
stained. 
My results give for the human type, when 
observation was made at the 5th generation, 28jó long 
and 26 ¡0 short forms; for the bovine type over 50 
showed short forms, while practically none belonged 
to the long type. Regarding their staining proper- 
ties, stained under identical conditions, 65jo of the 
human were unevenly stained against 20. /0 of the bovine 
type. 
The following TABLE given a comparison of 




5th GENERATION of GROWTH. 
MORPII.OLO('TIAL CHARACTERS, 
OWN OBSERVATION LONG MEDIUM SHORT. 
Human 
., 46(A 26 
Bóvine 1¡o ? 45`jó 54 jo 
PARK & KRUMWIEDE 
Human 33jó , 50 jc 17 jó 
Bovine O%u 50 50 jo 
STAINING CHARACTERS. 
EVENLY STAINED UNEVENLY STAINE 
0WN OBSERVATION Human 35% 65/0 
Bovine 80¡ 20%0 
PARK & KRUMWIEDE Human 20i 80 
Bovine 75` ¡v 25ó 
it/ 
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It becomes evident, therefore, from ti 
figures above quoted that where difference exists, it 
is only relative and present only in a certain pro- 
portion of. cultures. Diagnosis of the type of virus, 
on the strength of microscopic examination alone, can 
only be provisional, since the distinction, if pre- 
sent, is not sufficiently marked and constant to be 
of any real practical utility. Virtually all obser- 
vers are agreed that the value of such morphological 
variation is very restricted and none have attached 
any great importance to it in the identification of 
the type of tubercle bacillus, without, at the same 




SMITH (1) was the first to attempt to use 
the cultural characteristics of the two types as a 
means of differentiation. Cultures obtained from 
two different sources were made use of, one being 
isolated from an animal related to the Racoon (Nasua 
Marica) which had succumbed to tuberculosis, the 
other from a bull suffering from tuberculosis of 
some standing. Blood serum was employed by him. The 
growth on this medium of the one which proved to be 
of the human type was abundant, while that given by 
the bovine strain was very :paring. T `o years later 
he (2) again further differentiated the bovine from 
the human bacillus, and showed that they were hetero- 
genous in cultural character and_ in virulence, whereb 
it was possible to recognise them. 
In 1903, making use of glycerine bouillon 
as the medium he (3) also noticed that in addition 
to the qualitative differences between the character 
of the growth of the human and that of the bovine 
type, there were distinctive disparities in the 
amount of the acid and alkaline production on this 
medium 
medium by t}2a two types. The human type after caus- 
ing an initial drop in the acidity of the medium 
to nearly ..n.,,rrnal, incrPased, the aci.d.ity in the later 
stages, unti' it again 3pproached, or slightly ex- 
ceeded the original reaction. On t?ln other hand, 
the bovine type rendered the medium less arid, and 
ultimately the reaction with this organism might 
even become alkaline. 
A. year later he ( r) further -pointed out 
the use of his Reaction carve lethod as a basis of 
bringing out t he difference between the t,=,o tSrpQs. 
At least 3 glycerine should be added to the broth, 
and the titre o f the glycerine bouillon in which the 
tübercle bacilli are growing estimated from time to 
tile gives this curve. 
On the result of more extensive experi- 
ments, he ( r) farther demonstrated the importance of 
the reaction carve in 5;d g7.ycerinä bouillon in the 
studies of the type of tubercle ,iaci 1 1ur . 
Using the R-aa.ction Curve method u on twelve 
~trains of Avian,. four ,{Rxnan, a.n.,d. one Bovine, BANG 




This test, however, has been found less use- 
ful in the hands of other observers. GRUND (7), 
while not denying that the Glycerine Reaction Curve 
is undoubtedly valuable, corroborative evidence of a 
division of tubercle bacillus into two types, found 
that its value is lessened by a number of irregular 
and atypical reactions encountered; while as a prac- 
tical aid in determining the type of an individual 
virus, it is also much handicapped by the length of 
time required for the experiment. 
Similar difficulties have also been exneri -I 
enced by DUV AL (8) and LEWIS (9) who found some aty- 
pical strains which conform to neither the bovine nor 
the human type. 
THE ROYAL COMMISSION (10) on the result 
of an extensive study of this test, express the fol- 
lowing opinion: - 
"the formation of free acid or alkaline is only 
a subsidiary event in the life history of the 
bacillus and cannot be made the basis of any fun- 
damental distinction" "It is merely a 
striking indication of luxuriance of growth and 
we cannot deduce from it more than we can from 
the/ 
the luxuriance of growth itself" . . . "The 
extent, however, to which the acidity is lowered 
by the one type of bacillus or raised by the other 
has shown such variation that no clear distinction 
in bio- chemical properties appears between the 
two groups of. bacilli ". 
When the amount of growth, rather than the acidity 
produced is considered, it cannot be doubted that 
the addition of glycerine gives a practicable and 
efficient method of identifying the two types of 
tubercle bacilli in a large majority of instances. 
MOELLER (ii) was one of the first to no- 
tice that the presence of glycerine had., as a rule, 
a restraining influence on the growth of a fresh 
bovine culture. 
KOSSEL, WEBER & HEUSS (12), using fresh- 
- ly isolated cultures, observed that on glycerine 
bouillon the human type grew well, usually covering 
the surface completely in 2 or 3 weeks, and forming 
a uniform wrinkled membrane; with the bovine the 
growth was much slower and scanty, consisting. of 
only a thin fine follicle. 
OELECKER(13) and DIETERLEN (14), arson; 
others, also agree that the addition of glycerine 
has a restraining influence on the growth of the 
bovine/ 
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bovine tubercle bacillus. This influence of glyce- 
rine is not confined to an effect on the quantity of 
cultural growth but may also bring out distinctions 
in the characters of colonies produced on suitable 
solid media. This was the experience of PARK and 
KRUMWIEDE (15), and others, who noticed that on gly- 
cerine egg bovine tubercle bacilli usually form iso- 
lated colonies and rarely an almost complete lay- 
er; the tendency for the growth to acquire a moist 
character is also a very distinguishing feature of 
the bovine type. The human type, however, grows 
luxuriantly from the start and, if discrete, the 
colonies are generally large and rounded. When con- 
fluent, the growth is raised, crumpled or coarsely 
verrucose, and assumes a dry appearance. 
OWN OBSERVATI ON . 
From the preceding sketch of some 
of the work already done by previous inve_stigatdrs , 
it becomes intelligible that the most marked and mor 
or less constant difference experienced is in the 
amount of growth of the two types. Directly depen- 
dent on this, there is also. the difference in the 
reaction curves when the bacilli are grown in gly- 
cerine 
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glycerine broth. As regards the latter process, the 
difficulty of the method, the uncertainty of the me 
dium, (as not all batches of the same medium are 
suitable for the differentiation), the time for in- 
cubation, together with the large number of cultures 
which are required for the test are objections which 
preclude one from adopting this method to any great 
extent. 
Further, in connection with this test, there 
is often the difficulty of getting a good surface 
growth by the use of such techniques as growing 
on cork, a fact which has been pointed out to me by 
Dr. McGOWAN (private communication); ); but, by the 
method introduced by him of obtaining an abundant 
surface growth on feathers saturated with a thick e-. 
mulsion of the tubercle bacilli, this difficulty is - 
largely overcome. 
It is not the primary intention of the pre- 
sent work to discuss or to consider at length the 
merit of the cultural characters as a means of dis- 
tinguishing the type of tubercle bacillus, but, as 
in the course of investigation some such opportuni- 
ties incidentally presented themselves, some records 
of the observation made may be given. In doing so, 
I have to confine myself to those based on the study 
of/ 
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of the behaviour of tubercle bacilli on plain and 
glycerine egg media, as these were almost exclusive 
ly used throughout. The terms "Dysgonic" and "Eu- 
gonic", (employed by the BRITISH ROYAL COMMISSIO- 
NERS (10) to denote respectively that the bacillus 
grows with difficulty or with readiness on a medium 
or on several media) appropriately express the char - 
acteristics exhibited, in most cases, by the bovine 
ty,p in -b le former and by the human in the latter 
case. It should be stated that, while such -cultural 
differences as exist between the two types can be 
observed on most of the suitable media, they become 
more marked when glycerine is present as one of the 
constituents of the medium employed. 
The human tubercle bacillus on plain egg 
grows more rapidly and luxuriantly than does the 
bovine type, the colonies, when numerous, becoming 
visible to the unaided naked eye within the first 
tèn days or first fortnight; when sparse, their ap- 
pearance may be delayed until the third week. When 
grown on glycerine egg, the difference between the 
growths of the two types is even more apparent and, 
in addition, the human type growth has a character - 
istic 
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characteristic wrinkled appearance and a tendency 
in some cases to become pigmented. 
In the case of the bovine tubercle bacil- 
lus, the growth does not appear until the third. 
week; usually its appearance is even later than 
this. On glycerine egg one of the characteristic 
and almost constant features of the growth, if 
present, is the tendency to acquire a moist surface, 
As a rule the colonies do not show pigmentation:- 
- at all events, in the primary and in the first few 
generations &, instead of having a wrinkled sur- 
face, they form a thin greyish uniform layer of 
growth. Often primary cultures of this type fail 
to develop on glycerine egg, but, after prolonged 
growth on this medium and when they have become 
accustomed to the glycerine, their growth tends to 
an increasing luxuriance and ultimately loses its 
distinguishing feature. 
The routine method, I employed, was to 
inoculate a small piece of the tuberculous tissue 
(obtained from the inoculated guinea -pig) on plain 
as well as on glycerine egg medium and to observe 
the growth at the end of the second or third week. 
The results of my 
the/ 
experience have led to 
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the following conclusions. 
1. 
2. 
All primary cultures growing rapid- 
ly and luxuriantly on glycerine egg are of 
the human type. The only possibility of 
error in this respect is that the culture may 
contain a mixed strain of human and bovine 
tubercle bacilli. 
All primary cultures growing corn - 
pardtively slowly and less vigorously on 
plain egg medium, and sparingly or not at all 
on Plycerineegg,with a tendency to assume a 
moist appearance,are in almost all cases of 
the bovine type, provided one is not dealing 
then with an atypical strain(which does, 
though rarely occur.) 
PORTAL/ 
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PORTAL OF ENTRY. 
Since a human and a bovine type of tubercle 
bacillus have been recognised. and since either is 
found capable of infecting man, it would be interest- 
ing to record some of the more important views with 
respect to the channels of infection taken by these 
two types of bacillus. and as to how far these views 
agree with the post mortem and other evidence. 
Generally speaking, the paths by which it is 
possible that tubercle bacilli may gain entrance into 
the body are:- 
I. By way of the Skin. 
II. By heriditary transmission. 
III. By inhalation. 
IV. By ingestion. 
I. CUTANEOUS INOCULATION. 
Villemin. by experiment. in 1865 was the 
first to demonstrate the infective nature of the 
disease on inoculation. This mode of infection is 
most commonly seen in persons whose occupation brings 
them/ 
them in contact with dead bodies or animal products, 
as pathologists, butchers etc. Other means of cu- 
taneous inoculation have been described but It may 
be said, that on the whole, infection by this path 





The theory of infection through heredity 
finds few supporters. In order that the disease 
could be so transmitted from the male, it would be 
necessary that the tubercle bacillus either should 
lodge in the individual spermatozoon which fecundates 
the ovum, or should be present in the se'linal fluid, 
(not necessarily in the sperimatozoon)ar <d° .ù1 *imate :17 in- 
fect the ovum. Infection from the female involves 
the question of transmission through a fertilised 
ovum invaded with a tubercle bacillus, independent 
an infection conveyed by the spermatozoon, and also 
the question of infection originatint from a tubercu- 
lous placenta or due to tubercle bacilli circulating 
in the mother's blood. and gaining access into the 
foetal circulation. 
The most prominent upholder of this heredi- 
tary theory is Baumgarten (1) who believes that the 
bacilli can be conveyed to the subject during intra- 
uterine developmPtnt and claims that in one instance 
he has been able to demonstrate the presence of 
tubercle 
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tubercle bacillus in the ovum of a female rabbit 
which had been artificially fertilised with tubercu- 
lous semen. His hypothesis is based on two main 
factors, namely, the great frequency of the disease 
in early life and the localisation of the tuberculous' 
lesions in childhood.. He assumes that the tuberculous 
bacilli lie inert in the body of infants, and under 
suitable conditions as in a lower resistance of the 
individual, subsequently multiply. 
The possibility of such transmission is ad 
mi tted by, among others, EMRYS ROEERTS (2) and KOSSEL 
(3). Most authorities, however, deny that this is a 
common or important means of infection and consider 
that the percentage of cases of congenital tubercu- 
losis is extremely small. That tuberculosis claims 
victims in one generation after the other in some 
families is due in all probability to infection being, 
rendered much more possible from the infected 
surroundings, and possibly, from a predisposition to 
the disease produced by an inherited low power of 
resistance which offers an easy path for invasion by 
the tubercle bacilli 
114. 
III. INHALATION. 
KOCH (4), while he erred in ignoring the 
intestinal path of entry of tuberculous infection, 
rightly considered the respiratory tract as an im- 
portant channel for the tubercle bacilli ,tui.3.i.Iíp; ac- 
cese to the body. In his famous address before the 
Conference on Tuberculosis in London, he gave it as 
his opinion that "in by far the majority 
of cases of tuberculosis, the disease has its seat in 
the lungs, and. has also begun there. From this fact, 
it is justly concluded that the germs of the disease, 
that is the tubercle bacilli, must have got into the 
lungs by inhalation" "On the contrary, 
we know with certainty that they get into the air 
with the sputum of consumptive patients" . . . . 
"The sputum of consumptive people, than, is to be 
regarded. as the main sours; of the infection of 
tuberculosis ". 
This is in agreement with the extensive ex- 
periments conducted by CORNET (5) which afford indis- 
putable evidence that the ,drat of a room or other 
locality frequented by patients suffering from pul- 
monary/ 
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pulmonary tuberculosis is capable of carrying in- 
fection. He lays special stress on the importance of 
fine particles of dust as carriers of the bacilli 
which, on being - inhaled, gain entrance to the system 
through the lungs. 
'ü00DlEAD (6) is also of the opinion that 
the lungs are very frequently the channel of infec- 
tion. 
Similar views are entertained by BARTEL and. 
NEUMANN (7) who believe that air borne bacilli freely 
enter the air passages and get carried to the lungs. 
FITDEL (8), as the result of his experi- 
ments on dogs and guinea -pigs shows that all things 
being equal, a dose 1220 times as large as that re- 
quired. to produce tuberculosis of the lung has no 
effect when administered by way of the digestive 
tract. 
These and other evidences demonstrate that 
the aerogenic route of tuberculous infection plays an 
important part in the spreading of the disease, and 
most authorities now agree that the tubercle bacilli 
enter the body most easily and most frequently through 
some part of the respiratory part, at least in so far 
as/ 
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as adult persons are concerned. 
There is however, as yet a divergence of 
opinion as to whether the lungs or the bronchial and 
hilus glands a.ré primarily affected. 
RIRRERT (9) while acknowledging that 
tuberculous infection is aerogenic, asserts that the 
lung lesion is not primary but secondary to an affec- 
tion of, the tracheo- bronchial glands. 
The bacilli_, he believes collect there, an 
ultimately gain access to the blood, pass through th 
pulmonary vessels, and are arrested mainly in the 
apices of the lungs. 
This view was subsequently supported by 
WELEMINSKY (10), who stated that the tubercle bacilli 
having lodged in the bronchial glands were carried 
from there to the lungs, through the blood stream. 
LAPAGE (11) also believes that in children 
pulmonary tuberculosis usually starts at the roots 
and is disseminated therefrom to the lungs. 
SL[TKA (12), basing his views on X ray 
ev 1enge has pointed Out that there is at first an 
enlargement of the bronchial glands and subsequently 
the invasion sprnads to the lungs. 
On/ 
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On evidence of a similar nature a like 
opinion is held by JORDAN (13) who regards p hthisis 
as a primary disease of the root glands. 
Among those accepting this doctrine are:- 
i 
LEON (14), STOLL (15), LESLIE (is ), and BYTHELL (17). 
All these have assured. themselves that it is the 
hilus and not the apex of the lung which in general, 
shows;. the primary focus of the disease, certainly 
in children and probably also in adults. 
It would appear therefore that, there exists. 
a great deal of evidence for the infection of the 
lungs taking place by a s.pread.from the bronchial and 
hilus glands. But indirect contradiction to this con- 
ception is the work of HON and ROMAN (18) who claim 
to have established the fact by examination of a 
series of autopsies on children that with the excep- 
tion of a small number of cases, a primary infection 
of the lungs themselves can be demonstrated. 
It would appear impossible, therefore, to 
reconcile these opposing views, and it is probably in- 
advisable to attempt to -draw a hard and fast concltir r f 
sion. The writers who uphold the primary lung in- 
fection 
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infection theory would seem to have ignored the 
physiological influence of respiration on the thoracic 
lymph flow. It has been pointed out by RITCHIE (19) 
that, as each respiratory movement helps to fill the 
heart, so a corresponding suction may occur from the 
lymphatic glands that surround the lung. This should 
have an important effect in the tuberculous infection 
of the organ. Ano *.her important factor is that the 
bronchial glands receive the lymph drained from disc- 
i 
tant parts of the body as well as that directly from 
the entire surface of both lungs. 
On these two accounts, therefore.they are af- 
tördea a greater opportunity of being infected and 
should there be any lymphatic obstruction taking place 
by reason of their becoming either diseased or hyper- 
trophied, an impediment to the normal flow of lymph 
results. It is quite conceivable.then. that in a mor 
or less limited area the obstructed lymph currant may 
be reversed and encouraged by the act of respiration. 
deposit vlhaiev.eT germs it then carries ,centrifugally 
and collaterally, thus rendering it possible for the 
infective inoculum to produce a disease of the lung. 
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IV. INGESTIOY. 
In this connection, the portals of entry for 
the tubercle bacilli may be:- 
A. The Tonsils and their adjacent glands. 
B. The Intestines. 
I will now consider some of the more recent 
views with reference to the possibility of these 
paths acting as a channel of infection in tuberculosis. 
A. THE TONSILS and their ADJACENT GLANDS. 
The path of entry through the tonsils and 
the lymphoid tissues of the naso- pharynx in tubercu- 
lous disease in do ildreln, and the frequency of in- 
volvement has been sufficiently recognised by many 
observers. 
STILES (21) lays great emphasis on the 
importance of the tonsils as a portal to the cervical' 
glands whence the tubercle bacilli are carried to the 
right side of the heart by first gaining access to the 
interior of the small veins connected with them. 
A similar opinion arrived at from clinical 
considerations is that of PHILIP (22) who regards the 




MITCHELL (23) in his study of 72 clinical 
cases of tuberculous cervical adenitis found that in 
37-.5 já the tonsils showed histological evidence of 
tuberculosis. 
Corroboration is also found in the ex- 
perience of FRASER (24) who, basing his view on the 
observation of 300 clinical cases of tuberculous cer- 
vical adenitis, has pointed out the importance of the 
tonsils as a ' common sit of entry. 
Others who consider the channel of import- 
ance as regards the entry of tubercle bacilli in 
children are FORDYCE and CARMICHAEL (25) and PYLUS 
(26). 
B. THE INTESTINES. 
A primary infection of the intestine was 
considered of so rare an occurrence by KOCH (4) that 
he did not recognise this portal of entry as of any 
import.ance. He based his opinion on the fact that 
amongst 933 cases of tuberculosis in children at the 
Emperor and Empress Friedrich's Hospital for Children 
in Berlin not a single case of tuberculosis of the 
intestine was demonstrated without at the same time a 
simultaneous/ 
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simultaneous disease of the lungs and the bronchial 
glands; in support of his contention he further 
quoted Biedert's observation that out of 3,104 cases 
only 16 were of primary tuberculosis of the intestine. 
He states "That, a case of tuberculosis has been 
caused by aliments can be assured with certainty only 
when the intestine suffers first, that is, when a so- 
called primary tuberculosis of the intestine is found. 
But such cases are extremely rare ". 
On account of the importance of this 
subject many experiments have since been conducted in 
this direction by various investigators, foremost of 
all perhaps are the ROYAL CO MMISSIONERS (20). Quoting, 
their words . 
"There can be no doubt that a considerable 
proportion of tuberculosis affecting chil- 
dren is of bovine origin, more particularly 
that which affects primarily the abdominal 
organs and the rtorvical glands ". 
At this juncture mention may be made that 
out of 59 of my unselected cases, other than sputum, 
18 were affected primarily in the intestine. 
From a balancing of the evidence and from 
my own experience a conclusion may therefore be drawn 
that primary infection through the alimentary tract 
does/ 
121. 
does occur and that i_t.is found more especially in 
children consuming milk or other food contaminated 
with tubercle bacilli. 
QUESTION of PULMONARY TUBERCULOSIS being CAUSED by 
INGESTION 
As the subjects of infection by inhalation 
and ingestion have just been treated of, it is oppor- 
tune to discuss a f'.rthor question in relation to both 
about which there is considerable dispute. 
In direct contradiction to the view of 
KOCH is that of BEHRING (27) who announced in 1905 at 
the Naturforscher Versammlung in Kassel that pulmon- 
ary tuberculosis has its origin in the alimentary 
tract cad that the seeds of phthisis are laid in in- 
fancy through the intestinal mucosa. The infection, 
according to his view, is conveyed to the infants 
through milk and remains latent until the power of re- 
sistance happens to be impaired at some later period 
of life. The disease then takes on an active form. 
This hypothesis finds the support of 
RAVENAL (28) who produced pulmonary tuberculosis in 
animals by feeding experiments. 
Further corroboration seems to have been 
afforded by the experiments of Vansteenberghe and 




guinea -pigs by introducing china ink emulsion into the 
stomach, the carbon particles being absorbed from the 
intestine by the lymphatics into the blood and thence 
to the lungs. They also submitted young and adult 
guinea-pigs to the test and found remarYable differ- 
ence of results between them. In the former, the 
carbon particles were filtered out by' the mesenteric 
glands while the lungs remained free; in the latter, 
though the glands suffered no affection, the lungs 
were already carbonized. They farther demonstrated 
that authracosis is not produced by makingtte ;.snimals 
breathe an atmosphere saturated with soot so long as 
they are prevented from swallowing the accumulations 
in the nose and pharynx. 
CALMETTE and GUERIN (30) following RAVENAL's 
experiments but with improved technique have shown 
that the lungs may be easily infected through the in- 
testinal route, leaving only a trace of the disease in 
the bowel and, on the results of their experiments, 
assert that the majority of cases of pulmonary tuber- 
culosis originate in this manner. They fed adult 
goats with bovine tubercle bacilli and found that they 
contracted severe lung tuberculosis, and conclude that 
adult 
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adult animals may readily contract pulmonary tubercu- 
losit; when virulent bacilli are introduced into the 
digestive tract. They. however, differ from Behring's 
view in that they consider that the adult is more 
susceptible to pulmonary infection by the intestinal 
route than the inf=mnt . 
WHITLA (31) on the results of a series of 
experiments on guinea -pigs and rabbits with carbon 
particles and eflina ink found that absorption readily 
takes place through the intestinal epithelial surface. 
The particles having reached the lacteal or lymphatic 
paths `.hen pass to the lymphatic glands of the mesen- 
tery. Either free or enclosed in phagocytes, they 
then find their way into the thoracic duct to be 
carried to the venous circulation before being finally 
arrested in the pulmonary capillaries. 
The experiments of these writers and the 
conclusions arrived at by them wrre_,.however, severely 
criticUsedby COBBETT (32) who ably pointed out the 
many errors committed by the supporters of Behring's 
theory. 
On the result of many experiments he comes 
to the following conclusions, amongst others:- - 
"Feeding/ 
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'Feeding with finely divided car- 
bon does not cause pigmentation of the 
mesenteric or other lymph glands of guinea - 
pigs neither dons it cause pig- 
mentation of the lungs or bronchial glands 
of these animals, either young or old . . 
Pulmonary tuberculosis in the guinea -pigs 
can be readily caused experimentally by in- 
halation of, but not by feeding with, the 
tubercle bacilli. These experiments lend 
no support to the theory that the intestine. 
furnishes a common portal of entry for the 
tubercle bacilli which causes phthisi.s". 
From the foregoing, it will be noticed that 
there is a possibility that the tubercle bacilli may 
gain entrance into the body by the outaneous:, here - 
d.itary, respiratory or alimentary route. With regard 
to the possibility of infection by the skin and 
hereditary routes, most authorities are agreed that 
this seldom takes place. They further are of the 
opinion that the most common portals of entry are by 
way/ 
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way of the respiratory and alimentary tracts. The 
question as to which is the important channel of in- 
vasion in tuberculosis of the lungs and their regional 
glands (bronchial and root glands) has been much in 
dispute of recent years, and experiments directed to 
a solution of this problem performed by different in -! 
vestigators give diametrically opposite results. Sea- 
ing that the lungs are the organs of the body most 
frequently affected. it is not difficult to conceive 
that the most popular theory of the channels of in- 
fection would be that of the respiratory passages and 
that primary pulmonary tuberculosis was the direct 
result of an air borne infection. This view was not 
challenged until 1903, when von Behring put forward 
the view that pulmonary tuberculosis is frequently 
caused by the virus having been ingested and absorbed 
from the intestine, and that the bacilli so absorbed 
are capable of lying in an inert condition for a long 
time and may, at one period or another, be carried toi 
the lungs there giving rise to pulmonary tuberculosis. 
Now if Behring's hypothesis be accepted, it 
should follow: - 
I./ 
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1. That the tubercle bacilli isolated from 
cases of*pulmonary tuberculosis should be of 
. the bovine type or, if human, we must infer 
that a complete metamorphosis of the bacilli 
has taken place from one type to the other 
under the natural conditions in the living 
body. For, according to this theory, the 
infection contracted in early life through 
the consumption of contaminated milk, via 
the alimentary canal, may remain latent for 
years and then in adolescent or'early adult 
life, under suitable conditions, may develop 
and give rise to the clinical signs and 
symptoms of pulmonary tuberculosis. 
2. That if. in primary pulmonary tuberculosis, 
the infective agent is carried to the lung 
in the blood stream as alleged by the 
supporters of this theory, then we should 
expect to find in. the great majority of 
cases the two lungs and their regional 




3. That old calcareous or caseo-calcareous 
glands so often found in the mesentery, 
(though they do not owe their origin in all 
cases to an infection with the tubercle 
bacillus) and also the glands, (even 
apparently normal in appearance), draining 
the areas of absorption in the intestine, 
should, as a rule, if injected into suscep- 
tible animals produce tuberculosis. 
With regard to the provisional conclusion 
No. 1 based on Von Behri.ng's theory, one finds, that - 
out of 1,044 cases in 
persons of all ages collected in the literature. (vide 
infra) bacilli of the bovine type. were found in only 
6 instances. If, therefore, Von Behring's view be 
correct, it must be assumed that the bacilli while in 
the body have undergone a change of type, from bovine 
to human. Among those in favour of such transform- 
ation. is EBER (35) who in an extensive investigation 
succeeded in infecting calves from 3 cases of human 
pulmonary tuberculosis. The bacilli used for the ex- 
periment were isolated from human material and were 
of the human type, but after passage through the calf. 
they/ 
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they, however. assumed the character of the bovine 
type. DAMMANN and. MUSSEMEIER (34) also claimed to 
have succeeded in changing a human type to a bovine 
by passage through a serios of goats. 
But there is an overwhelming majority of 
workers on this subject whose experiments do not 
support this contention. Quoting; the ROYAL COMMISSION 
(20) 
The results of the experiments 
detailed in this report lend little support 
to the surmise that modification of the re- 
cognised types of bacilli can be experi- 
mentally induced by passage through animals" . 
Again, "The passage experiments performed 
since the 2nd Interim Report lend no support 
to the view that the human tu? ercle bacilli 
can be changed into bovine tubercle bacilli 
by passage through the bodies of calves or 
other animals". 
KOSSEL. (3) made several very thorough ex- 
periments but he did not obtain any change of the 
human type of bacilli into the bovine type in the 
bodios of rabbits, cattle and. goats. An identical 
result 
1P9. 
reqv.1t wat- obtained by WEBER (35) in that a culture 
of tub er. c1e bacilli of the human type was passed 
through cattle for 635 dawrs but did not suffer any 
change. ORIMECKER (36) also could not detect anv 
transformation of type by passage through animals. 
Such negative results are also obtained 
When the tubercle bacilli are grown in artificial 
media for a prolonged period. Thus the ROYAL 00M- 
MISSIfN (20) have not found that bovine tubercle ba- 
cilli diminished in virulence to anv great extent 
when subcultured for long periods, in one instance foi 
as long as 1,487 days. In two of my own bovine cul- 
tures, no alternation in virulence for rabbits was 
noticed after a continuous growth .in egg medium, in 
one case for 753 days and in the other for 752 days. 
Against the second provisional conclusion the ,static -- 
tics collected by SHENNAN (37 )tray be quoted. Out of 
183 cases he found that in 123, or 67.A%, the 
bronchial glands on the right side were alone or more 
affected; and again in 60, or 32321 those on the left 
side showed either a more advanced tuberculosis or 
were alone affected. 
With/ 
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With respect to the third provisional con- 
clusion one may mention the fact that, in experiments' 
conducted by other workers and myself, (vide infra), 
in the great majority of cases(900) the apparently 
normal or otherwise enlarged glands in the mesentery 
in both children and adults failed to produce tuber- 
culosis in guinea -pigs on injection; while in the 
case of calcareous or caseo- calcareous glands, though 
a greater number of positive results were obtained, 
one nevertheless did not find such a percentage of in- 
fection in the inoculated_ animals as on would expect 
if Behring's theory be regarded as universally true. 
If this hypothesis were accepted, one should find 
that such glands, harbouring in most cases as they are 
supposed to do, tubercle bacilli in a latent form, 
should be able as a rule, if not invariably, to give 
infection to so susceptible an animal as the guinea - 
pig. Their failure to do so in so many instances 
points to the fact that either they are not so gener 
ally infected. with the tubercle bacilli as Behring's 
view would lead us to believe, or the tendency of the, 
virus in the living animal tissues is to perish in 
many/ 
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many casos in retrogressive lesions. 
While admitting that latent tuberculous 
infection in the human body does occur in a certain 
Proportion of cases (vide infra), one is inclined to 
come to the conclusion that the theory, that pulmon- 
ary tuberculosis is the result of an infection con- 
tracted during early life by way of the intestine, 
has not been substantially proved F. .d nnot. :16e' accopt- 
ed w.ithout furthèr..: more convincing evidence. But 
in rejecting this theory as being too comprehensive 
one must, by no means,exclude the possibility of such 
a path of invasion in certain cases of pulmonary 
tuberculosis, for among those who recognised this 
portal of entry whereby the lung is affected are:Tbl 
ROYAL COMMISSION (20) RIVIERE (38) RAVENAL (28) 
JORDAN (13) COBBETT (32) and EMRYS ROBERTS (2) . 
The channel by which such a transmission of 
infection could take place corresponds, according to 
CULLEN (39), to the path of the lymph flow, from the 
lymphatics of the intestine passing en route the 
mesenteric glands and along the receptaculum Chyli 
finally ending into the left subclavian vein via the 
thoracic duct. JONES (40) has traced a similar path 
by which matter absorbed from the intestines could 
finally lodge in the lungs. 
LATENT/ 
132. 
L.ATFNT TTSBM CJJLOSIS . 
When one speaks of latent tubercle bacilli 
one means such bacilli as are rer_d.ing in a tissue 
without, producing specific tissue change, that is, 
a new formation or change of tissue which possesses 
the well known characteristic structure of the 
tubercle. 
ORTH. (1) as early as 1879 pointed out that 
glands though normal in appearance to the naked eye 
may show tuberculous changes on histological examin- 
ation, and he was the first to de;nonetrat8 the exis- 
tence of such lesions in the tissues of the human 
body in conditions where they rere undetected by the 
unaided eye. 
This view was subreruent ly corroborated 
by LOOMIS (2) who demonstrated that glands which did 
not present to the naked eye any evidence of ó.ß:_seLS% 
and were therefore considered normal could cause a 
tuberculous infection in animale. He used for his 
experiments the bronchial glands from adults. 
In the following year further confirmation 
was found in the investigation of. PIZZINI (3) who 
showed that out of 3O cases of adults, in whom no 
tuberculous/ 
tuberculous lesions could be ascertained, 12 (10 with 
the bronchial and 2 with the bronchial and cervical 
glands) were found infected with tubercle bacilli on 
injecting the glands into animals. 
EASTWOOD AND GRIFFITH (4) in the course of 
their investigation into the incidence and bacterio- 
logical characters of tuberculous infection in chil- 
dren have studied 150 cases in children. Among these 
were 61 cases showing at the post mortem examination 
neither evidence of infection with tubercle bacilli 
nor visible lesions of tuberculosis. In every case, 
excepting one, (in which the cervical glands were al- 
so included) the bronchial and mesenteric glands were 
separately studied by inoculating each group into 
guinea pigs. Of the 61 non -tuberculous cases, 5 pro- 
duced tuberculosis in the inoculated animals, the 
tubercle bacilli isolated being of the bovine type 
in three instances. 
STANLEY GRIFFITH (5) has also studied by 
means of animal inoculation the bronchial and mesen- 
teric glands of 33 children who showed at autopsy no 
macroscopic evidence of tuberculosis. In one of 2 
further cases the bronchial glands alone, and in the 
other/ 
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other the mesenteric glands alone were investigated. 
Exclusive of one case in which all the guinea pilaf, 
inoculated died prematurely, out of the groups of 
glands belonging to 34 children, two produced tuber- 
culosis in the guinea -pigs inoculated, and in each 
instance it was the bronchial gland group. The cul- 
tures obtained from two cases were found to possess 
the cultural characters of the human tubercle bacil- 
lus and were of low virulence for the rabbit. 
Unfortunately no histological examination 
of the glands was undertaken by the last four obser- 
vers, so one cannot speak of their cases, with any 
degree of certainty, as latent tuberculosis in the 
strict sense of the word. 
Our first definite knowledge of the oc- 
currence of latent tuberculosis appears in the cam- 
munication of RAEALE (6) who mentions that two cases 
out of 23, in which the bronchial glands were used 
for the inoculation, gave positive results. 
Not long afterwards, this subject was fur- 
ther investigated by MACFADYEAN AND MACCONKEY (7) 
who examined a series of mesenteric glands from 23 
post mor_tem cases all of which, excepting one of 6 
and another of. 8 years old, were under 5 years of 
age, 
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age. The 23 cases, based on a gross examination at 
autopsy, were divided into 2groups, tuberculous and 
non -tuberculous, the former numbering 3 cases, while 
the latter numberéc? 20.. Of the non -tuberculous 
cases 5 were proved tuberculous on animal experiment ,, 
and in two of these a histological examination did 
not demonstrate the presence of any tuberculous les- 
ions. 
Since then more investigations on this sub 
ject have been recorded. ROSENBERGER (3), in his in- 
quiry involving a study of the mesenteric glands in 21 
non -tuberculous cases which showed no tuberculous 
changes histologically, found that, 6 (4 adults and 
2 children) out of 14 cases were capable of convey- 
ing tuberculosis to experimented animals. The per- 
centage may be greater, however, as some of the ani- 
mals did not survive the inoculation long enough for 
tuberculosis to develop. 
HARBITZ', (9) examined at autopsy 142 cases 
of children V found tI t_Ofthe 91 cases in which there 
was neither macroscopic nor microscopic evidence of 
tuberculosis, 13 were tuberculosis on animal test. 
The material giving this result was in 13 instances 
the neck glands. In the other five cases the result 
was/ 
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eras produced by injection of the following:- 
CASE 1. Tracheal gland. 
U 2. Neck and mesenteric glands. 
n 3. Mesenteric and retroperitoneal glands. 
n 4. Neck., Tracheal and Mesenteric glands. 
to 6. " and tracheal glands. 
That latent tubercle bacilli may also be 
found in glands other than lymphatic glands has been 
pointed out by GOODALE (10) in his report on the 
clinical examination of children with enlarged tonsils 
He examined tonsils from 9 cases of children varying 
from 2 to 9 years -old. The tonsils before being 
inoculated into guinea-Digs were examined histolofi- 
daily in 7 instances. Of the latter, 2 showed no 
tuberculous changes either to the macroscopic or 
microscopic examination yet they were instrumental 
in giving rise to a tuberculous infection in the tx- 
perimented animals. 
IPSEN (11) was able to demonstrate, during 
the course of his examination of 102 cases of chil- 
dren of which 74 were non -tuberculous, the presence 
of latent tubercle bacilli in the mesenteric glands 
of one case, aged 2 years. These glands on inocu- 




Again WEBER AND BAGINSKY (12) in their in- 
vestigation have been able to establish the presence 
of latent tubercle bacilli in one case, that of a 
child of 22 years old, in a series of. 26 children 
ranging from 3 months to 124 years of age. This case 
showed neither macroscopic nor microscopic evidence 
of tuberculosis, and the culture isolated from the 
cervical gland was of the bovine type. 
BARTEL (13) has demonstrated that in 8 of 
68 cases of children dying from measles, diphtheria 
or scarlet fever, in whom there was no macroscopic 
or microscopic tuberculous lesions, the glands (cer- 
vical, bronchial or mesenteric) were tuberculous on 
inoculation. 
Other evidence has been furnished. by the 
work of RABINOWITSCH (14). She mentions the case of 
a child, aged 14 months, who died of broncho -pneu- 
monia, the cervical and mesenteric glands from which 
though normal in apperance in every respect,.were 
able to produce tuberculosis in the inoculated ani- 
mals. 
Further instances of this latency are 
found in BEITZKE'S PAPER (15). He showed that among 
27 
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27 eases of children dying from diseases other than, 
tuberculosis, 9 were tuberculous, the material employ= 
ed for the test being the normal cervical, tracheo- 
bronchial and mesenteric glands. 
Such examples of quiescent tubercle baeii- 
. li a.ro not confined to the human body, for tubercle 
bacilli in a latent state have also been demonstrated 
in animals by RABINOWITSCH AND KEMPNER (16), and 
LINNENBRINK (17) . 
My study of 36 non -tuberculous eases (vide 
supra), in an attempt to elucidate the subject of lat- 
ent tuberculosis, can bo conveniently divided into 
2 groups, one of adults and one of children, The 
adult group numbering 21 cases (one, ease 39, being 
excluded as the inoculated animals died prematurely) 
is as follows: 
(a) 7 cases in which the cervical, bronchial and mes- 
enteric glands of each case were separately 
studied. 
(b) 7 cases in which the mesenteric glands alone were. 
studied. 
(e) 3 cases in which the bronchial glands alone were 
investigated. (one case also includes the 
glands along the pancreas). 
139. 
(d) 1 case in which the cervical and bronchial glands, 
were separately studied. 
(e) 1 case in which the cervical and mesenteric glande 
were separately studied. 
(f) 1 case of cervical glands. 
(g) 1 case of retroperitoneal glands. 
The other group that of children, 
consists of 14 cases as under: - 
(a) 9 cases of mesenteric glands. 
(b) 3 cases in which the cervical and mesenteric 
glands of each case were separately investi- 
gated. 
1 case of the cervical, bronchial and mesenteric 
glands. 
(d) 1 case of the bronchial glands alone 
The 21 adult cases, therefore, involve the 
separate study of the 
Mesenteric glands 16 times. 
Bronchial " 11 " 
Cervical lo s, 
and in the 14 cases of, children there eras a separate 
study of the 
Mesenteric glands 13 times. 
Bronchial/ 
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Bronchial glands 2 times. 
Cervical 4 If 
As a result of animal inoculation three ad- 
ults and one child yielded material which proved to 
be tuberculous. The microscopic examination of sec - 
tions of the glands employed for the test gave nega- 
tive results in 3 of these cases, while in the re- 
maining ease, that of an adult, tuberculous changes 
were found. histologically. Hence 3 of my 34 cases 
(a second case has also been deducted by reason of its 
positive histological evidence of tuberculosis as 
just mentioned) were undoubted instances of latent 
tuberculosis, in which living tubercle bacilli were 
demonstrated in the tissues of the human body by 
means of animal inoculation, and yet in situ these prote. 
duced no changes detectable by the microscope. These 
cases are: - 
(a) The cervical gland in the case of a man aged 56 
(case 25); the tubercle bacilli isolated were 
found to be of the human type.. 
(b) The bronchial and enlarged glands near the pan- 
creas in the case of a woman, aged 61 (case 
52). The culture raised V./RR of low virulence 
for/ 
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for the' rabbit (human type) . 
(c) The mesenteric glands of a child aged 3 years and 
6 months (Case 54). The culture obtained 
had the Cultural characters of the human 
tubercle bacilli and was found, to possess a 
slight virulence for °t_ ̂ "e abbi.t . 
Case 72. This is a case of a woman (referred to 
above) in whom, though no tuberculous changes 
were visible to the naked eye, yet a section 
of the retroperitoneal gland revealed histo- 
logical evidence of the disease, and there - 
fore strictly speaking, cannot be included 
as a case of latent tuberculosis. 
Summarising the results obtained 


















































































































































































































































































































































































































































































































The evidence just stated points strongly 
to the occurrence of latent tuberculosis in man, but 
this view has met with opposition on the part of 
some Investigators. Among those who do not share 
this view of latency, the foremost, perhaps, is 
JOEST (18) whose work I shall now attempt to discuss 
at some length partly, because of the extensive ex- 
periments he has performed on this subject and part- 
ly, on account of full data of his work being avail- 
able. 
In 1907 he published the results of his 
investigations concerning the question of the pre - 
sence of latent tubercle bacilli in the lymphatic 
glands of spontaneously tuberculous cows and pigs. 
He inoculated these glands into guinea pigs, while 
part of the glands was also submitted to an histo- 
logical examination, but he failedto observe any 
tuberculous infection in the inoculated animals where 
the material used for the experiment was microscopi- 
cally free from tuberculous changes. Such findings 
in numerous instances have led him to draw the Con - 
clusion that latent tubercle bacilli in the lymphatic 




In 1912 he recorded the results of his 
further research on this subject and not only did he 
then re- affirm his first contention, but also ex- 
pressed the opinion that man, likewise, does not har- 
bour latent tubercle bacilli. He employed for his 
investigation guinea pigs divided into 3 sets, 9 in 
the first and 17 in each of the second and third sets. 
The animals belonging to the first two sets were each 
inoculated intramuscularly with a dose of 000,005 
grammes of human tubercle bacilli, while those in the 
third set were inoculated with the same quantity of 
tubercle bacilli of the bovine type in a like manner. 
They were killed at different stages, from 24 hours 
onwards, and the glands draining the areas of ino- 
culation, in this case, the Inguinal and the Iliac 
glands were examined for any histological changes, 
and for the pre sence of tt hArcle bacilli. The re- 
sults obtained by him were tabulated as under: 
SERIES. 1st appearance of lst appearance of 
tubercle bacilli definite specific 
after inoculation. changes after ino- 
culation. 
I 2nd day 
II 1st 






From this he infers that , if we were to 
understand by latent tubercle bacilli those which are 
found in a tissue without this tissue offering spe- 
cific tuberculous changes, we should according to 
this definition, have to accept R latency of only one 
or two days. The short period between the first 
appearance of tubercle bacilli and that of specific 
tuberculous changes in the glands, he interprets as 
an A;noubation stage, in that every infective agent 
cannot, at the moment . when it lodges in a tissue, 
have generated specific histological lesions, and 
that these lesions can only be found after the ex- 
piration of a certain time (incubation period) . 
During this interval the histological changes de- 
velop, till they have attained to such a degree that 
they can be clearly pointed out, and can then with 
certainty be called specific. He, therefore, as- 
serts that the short time (1 to 2 days) which in his 
experiment lies between the first appearance of the 
tubercle bacilli in the lymphatic glands and the 
first specific changes is therefore to be considered 
as an incubation stage, and not as latency of tu- 
bercle bacilli in the tissue of the lymphatic glands. 
The/ 
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The conclusionshe draws are in direct con- 
tradiction to the results obtained by other investi - 
gatore and myself, and it is therefore necessary to 
try to find what cau ,t or causes this apparent discre- 
pancy is due to. In this connection, one or two 
fallacies which he committed in his deductions may 
be pointed. out. 
In Rpeaking of latent tuberculosis, the fol - 
lowing points must all be taken into consideration: - 
1. The number of tubercle bacilli inocu- 
lated naturally and experimentally. 
2. The virulence of'the organisms at the 
time of. inoculation. 
3. The susceptibility, or the power of re- 
sistance of the body concerned. 
1. one is inclined to assign an important in- 
fluence to the quantity of tubercle bacilli in 
regard to the question of infection. It is not 
unreasonable to assume that latency of tubercle 
bacilli will more likely take place when minute 
doses of the infective organisms a.m inoculated; 
Ruch is..rnuch more probable to occur in the na- 




This objection JOE ST tried to meet 
with the argument that in his experiment not 
only the Inguinal glands immediate to the site 
of inoculation were examined but also the 
Subi? iac glands which, being situated further 
away from the source of infection, must ne- 
cessarily, in his opinion, have received only 
a few tubercle bacilli, and yet they showed 
specific changes just as quickly as in the co.-- 
pinuály infected Inguinal glands. 
2. The virulence of the tubercle bacilli used 
must play an important part in the question 
of infection and, in this Instance, particu- 
larly on the phenomena of latent tuberculous 
infection in that, tubercle bacilli of a cer- 
tain virulence may rapidly cause specific 
chan ac in tile lymphatic glands, such as 
happened in DUST'S experiments; on the other 
hand, bacilli of less virulence (a thing not 
at all unlikely to occur under natural con- 
ditions) may lie inert in the body for a 
varying length of time (latent period) before 
reactive/ 
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reactive lesions are developed. In this res- 
pect, JOEST'S experiments are far from being 
convincing in that, the tubercle bacilli er_n- 
ployeci by him belonged to a virulent strain. 
3. Individual susceptibility. JOE ST was,in all 
probability, in error in interpreting the re-- 
cults he obtained in guinea -pigs as applicable 
to man infected under natural conditions. 
Relying on this assumption, he denied, as men- 
tioned, the possibility of tubercle bacilli 
lying latent in the human body. The power of 
reeietance to tuberculous infection of animals, 
such as guinea -pigs, and that of man is widely 
different, at least in degree, if not in 
character.. In the course of one experiment. 
one has found in a certain proportion of human 
cases, devoid of any signs of tuberculosis, 
glands, normal in appearance both macroscopi- 
cally and microecop rally, which nevertheless 
are capable of causing a tuberculous infection, 
in some instances even a generalised tubercu- 
losis, in the guinea -rigs on inoculation. 
This,in itself, demonstrates that tubercle ba- 
cilli/ 
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bacilli may lie inert in the glands of the 
human body under .euitable conditions and yet 
be_ capable of bringing on an acute tuberculous! 
infection when they are inoculated into a 
susceptible animal. 
One may therefore, from the large 
amount of evidence accumulated, conclude, in 
spite of JOIST'S objections, that the existence 
of latent tuberculosis cannot be denied, and 
that it is to be found in a certain proportion 
of otherwise healthy individuals, probably an 
average of 10 per cent, as the appended table 
(vlli)shows, with perhaps variations at different 
periods of. life. BARTEL and SPIELER (19) lay 
great stress on the importance of a lymphoid 
or pretubercular stage which is marked by a 
hyperplasia accompanied with swelling of the 
glands before there is any histological evi- 
den ce of tuberculosis Ho w long tubercle ba- 
cilli may remain in the human body one cannot 
at present say with certaint :from' want of 
data. But in the case of animals BARTEL (20) 
has shown that tubercle bacilli may reside in 
the/ 
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the tissue as long, as 104 days without pro- 
ducing any characteristic changes. He used 
for his experiments rabbits and guinea --pigs 
which were fed with human tubercle bacilli, 
and found that the glands of the infected 
animals, though normal to histological and 
naked eye examination, contained tubercle ba- 
cilli, as were shown by their producing tu- 
berculosis in animals on inoculation. 
FREQUET?CY/ 
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FREQUENCY OF TUBERCULOUS INFECTION. 
Much attention has of late been directed to 
the question of frequency of occurrence of tubercu- 
losis in man, and a considerable amount of work bear -. 
ing on this s tbject has been published and much of it 
has been widely accepted without comment. On account 
of the importance of this subject, it is necessary 
to review the more salient evidence that has been 
advanced in support of the contention that tuberculous 
infection is, at one time or another, to be found in 
nearly every individual. 
The evidence which is available for the pur- 
pose of estimating the share taken by tuberculosis in 
the production of diseases in man, generally speaking, 
comes under three headings: - 
1. Clinical evidence. 
2. Experimental evidence based on the use 
of Tuberculin. 
3. Post Mortem evidence. 
1. Clinical evidence. In estimating the pre- 
valence of the disease, any remelts based on 
this/ 
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this evidence alone must necesarily be 
misleading, as it is universally recognised 
that in many cases of tuberculosis the le- 
sions in the body may be and often are so 
minute as to escape the detection ¿f the 
most elaborate clinical examination. This 
might lead to cases which are really tuber- 
culous being overlooked. On the other hand, 
cases which are in fact something else may 
be wrongly diagnosed as tuberculosis., ilesides 
personal bias is apt to have free play in 
this latter type of case.. 
2. Cutaneous reaction. Many investigators in 
seeking to map out the extent of tuberculous 
infection in man have placed considerable 
reliance on this test either alone, or in 
combination with post mortem findings. 
VON F11"OU (1) himself may be instanced as 
one who used this method. From the results 
of his tuberculin test he stated that be- 
ginning at birth tuberculosis is more fre- 
quent in succeeding years of life until at 
the period between ,13 and 14 years of age 
90/ 
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90 per cent. or over of all individuals are 
affec'ted and have tuberculous lesions some- - 
where in their body, either in an active or 
Passive condition. 
Figures compar' le with these 
were similarly obtained by HAMBURGER and 
MONTI (2) who gave the following table-: 
TABLE/ 
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TABLE, IX . 
AGE IN 
YEARS. 
NO. of CHILDREN NUMBER 
REACTED. 
PERCENTAGE. 
2 46 4 9 
3 56 11 20 
4 75 24 32 
5 50 26 52 
6 63 32 51 
7 46 28 61 
8 30 22 73 
? 35 25 71 
10 26 22 85 
11 29 27 93 
12 19 18 95 
13 17 16 94 
14 17 16 94 
TOTAL 509 271 
155. 
Their observations, as such, have 
been confirmed elsewhere and in this country 
notably by McNyrl, (3) . It is not the in- 
tention of this work to discuss the value of 
this mode of examination or to measure to 
*at extent it can solve this problem. Suf- 
fice it to mention the fact that in the ap- 
plirability of the test in this direction 
support must be found in post mortem exami- 
nation, and this it is necessary to discuss 
at some length. 
3. Post Mortem evidence. It is mainly on the 
statistics obtained at autopsy by some con- 
tinental observers that the opinion of the 
extraordinary wide- spread nature of this 
disease is based.. In the well known paper 
published by NAFGELI (4) in 1900 on 500 
cases observed at the post mortem rooms of 
the Zurlcher.ishen pathologischen Institut. , 
it was shown that, in 38 cases of children, 
15 (18 ) had lesions of tuberculosis; while 
in the case of adults, out of a tota]. of 
420 autopsies, 391 (93%) revealed evidence 
of/ 
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of past or existing tuberculous lesions. 
Working on the same lj. neS BTTRKHARDT (5) 
found that out of 190 children and 1262 
adults, who had been examined post mortem, 
there were, respectively, 72 and 1149 cases 
showing lesions of tuberculosis, a percentage 
of 38 in the former case and 91 in the lat- 
ter. 
These authors regard as evidence of 
tuberculosis, besides obvious tuberculous 
changes, such lesions as calcareous or 
caseoue glands Or nodules. They even go 
so far as to include, without giving reasons 
for the procedure:, all small fibrous nodules 
and scar tissue in the lungs among lesions 
of a tuberculous nature. This assumption, 
for such it is, characterises the works of 
many continental writers on this subject. 
ALBRECum and ARNSTEIN -WIN (6) have con- 
ducted an investigation concerning the fre- 
quency of tuberculosis of the tracheo -bron- 
chiai lymphatic glands in 100 children be- 
tween the age of 6 and 16 years. They found 
that/ 
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that 38 of the 100 cases could, without 
he s it at io after a , post mortem examination, 
be put down as eases of fatal or evidently 
advanced tuberculosis, and of the remaining 
62 cases 36 were proved after a careful ma- 
croscopic examination to be positively tuber# 
culous . There still remained, therefore, 26 
ca es of the 100 which even after the most 
careful naked eye examination did not show 
any signs of tuberculosis anywhere in the 
body, but by mean,however,of histological 
examination of the glands, half of this num- 
ber that is 13, were discovered to be tuber- 
culous. Consequently,there remained in all 
only 13 cases as finally negative. Hence, 
in their opinion, among these 100 children 
there was a frequency of tuberculosis of 
about 87 per cent. But we find in their re- 
cords of experiment that, among the 87 cases 
which they called tuberculous, 19 showed as 
the only lesion in the body some completely 
fibrous encapsulated calcareous nodules 
(Kalk_herden) or hyaline nodules in the glands. 
Besides/ 
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Besides, there were 13 cases in their series 
diagnosed as tuberculous, the diagnosis being 
based on evidence furnished by histological 
examination only, but we afe not told what 
was the nature of such histological evidence. 
GHON (7) out of 644 post morteros 
conducted by himself at the St .Anners Chic °èz'ä 
Hospital in Vienna found 184 tuberculous 
cases. Of these, we are told that in practi- 
cally every instance a primary infection of 
the lung could be determined. The evidence 
for this staterntnt was obtained by a " carefu 
macros opi.'° examination of the lungs and of 
the tracheo- bronchial glands. He states that 
where these glands showed any tuberculous 
changes, he could almost invariably trace 
them to one or more primary foci in the lung 
which in some cases could be so small as 
not to exceed the size of a pin's head. 
Among the cases which he regarded 
as tuberculous one finds the following ex- 
amples - 
1. p.15. Sekt. N. 439 a male aged 6 years; a pea 
sized 
159. 
sized calcareous subpleural nodule at the 
apex of the left lower lobe, and caseation 
and induration of the tracheo-bronchial 
glands were discovered. 
2. p.15. Sekt-. 1W. 861. A male aged 8 years. A 
calcareous subpleural focus of pea size at 
middle of anterior surface of left lower lobe 
and calcification and contraction of the 
tracheo - bronchial glands. 
3. p.16. Se.kt . Nr. 850. A male aged 71 years. An 
ill-defined induration of bean size, rith 
calcareous central nodule of pin head at 
right apex. Partial calcification and con- 
traction of the glands. 
4 . p.16. Sekt . Nr. 742. A female aged. 11 years. A 
greyish black induration of hemp seed size 
at right lower lobe with a pin head sized 
calcareous focus in a tracheo-bronchial 
gl and . 
5 . p.37. Sekt . Nr. 64.2. a male aged l0 years. 
Three subpleural calcareous nodules of pea 
size at left lower lobe with partial calci- 
fication of the tracheo -bronchial glands. 
160. 
6. p.93. Sekt. Na'. 909. A male aged 5 years. A 
calcareous and contracted nodule of hemp 
seed size in upper apeir of left lower lobe. 
Calcified and c .tracted tracheohronchia.l 
gland. 
7. 0.113. Sekt. Nr. . 1001. A male aged 14 years. 
A calcareous nodule of hemp seed sine in 
left upper lobe. 91na.11 calcareous nodules 
in several tracheo bronchi a.l glands. 
8. p.132. Sekt. Nr. . 615. A female aged 14. A 
mirror scar in middle of upper right lobe, 
A calcareous nodule of poppy seed size in 
t racheo -- bronchial gland. 
Besides these, many other similar instances 
are found in the record of his canes. In none of 
the í cases quoted were there any lea ions of tuber- - 
culosis elsevrhere in the body and his diagnosis of 
the condition was founded purely on the macroscopic 
examination. Again he put on record (page 45) 5 
more instances !which presented orlc. examination no 
other changes than a single scar in the lung, varying 
from the size of a hemp seed to that of a pea, and 
these/ 
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these he regarded as tuberculous. 
Sufficient has now been quoted to enable us 
to examine carefully into the whole subject. The 
assumption of the extreme frequency of tuberculosis, 
such as we are made to believe by NAEGELI and his 
followers, is mainly based on the fact that very 
often on the post mortem table in persons, who have 
died of diseases other than tuberculosis, tuberculous 
changes can be found. In many cases ,however, only the 
most minute examination can reveal their. Presence. 
I shall nor point out the more important fallacies 
associated with the work of those authors, Who have 
asserted that tuberculosis is practically universal 
in human beings. 
1. In the first place, the material with which 
NAEG?'LI and BitRKHRDT have made their investigations 
is, with respect to age and source, quite inappro- 
priate to allow a general conclusion to be drawn from 
it . 
(a) It is inappropriate as regards age be- 
cause it was derived from Infirmaries 
which are essentially frequented by people 
of adult age between 20 and 40, in whom 
causes/ 
causes of death other than tuberculosis play 
a comparatively small part . The disease, on 
that account, comes moreinto't e foreground 
than in a population normally composed of 
all ages. 
(b) The material is further inappropriate 
with respect to its origin. The frecuency 
of tuberculosis depends, to an imp or. tant 
extent ton the social condition, since it is 
a fact that it occurs among the poor classes 
many times more Often than among the better. 
class. The Infirmaries, as charitable in-- 
stitut ions , mostlyacceira,c.,tate patients be- 
longing to the lower class and, therefore, 
the std jects which go to the post mortem 
room of these institutions, naturally in 
the major71ty of cases come under this cate- 
garv. How can one then be allowed to draw 
from the findings, coming from such a 
source, a conclusion with respect to the 
total population ? 
2. Besides, there is a further objection to the 
deduction of these observers. I do not doubt 
for/ 
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for a moment that they have found, as often aS 
they have stated., after a careful examination and. 
after a long and searching pursuit, a very small 
nodule, scar' ely as big as the head of a pin, 
in the lung or a slight pleuritic scar, or other 
small chalky deposits as calcareous nodules, 
either in the lung or in the bronchial glands. 
But I strongly contest their right to consider 
these lesions, without other substantiated 
evidence, as aetiological?y equivalent to tu- 
berculosis; for in their investigations a 
decisive factor has either been entirely over- 
looked or not recognised as an important element, 
namely the possibility, may be probability, 
of these lesions having resulted from causes 
other than tuberculosis. This consideration has 
led me to the investigation of cases in which on' 
post mortem examination no evidence of tuber- 
culosis was found other than some calcareous or 
gaseous nodules in the lungs or glands. 
The result I obtained (vicie supra) is 
that such nodules from 5 out of 27 cases of 
adults gave rise to a tuberculous infection in 
guinea -pigs 
16$. 
guinea pigs on inoculation, an equivalent to 
185%. In the cases of ohildren 2 out of 8 were 
tuberculous with a similar test or equal to 25,1. 
The Royal Commissioners (3) found that out of 7 
cases 2, both being children, contained tubercle 
bacilli. 7AST':'10CV and GRIFFITH (9) have studied- 
16 similar cases in children and in 12 instances 
acid fast bacilli simulating tubercle bacilli 
could be demonstrated in smears, whereas none of 
them were found 
, 
to infect guinea -pigs on inocu- 
lation. STANLEY GRIFFITH (10) has also investi- 
gated 5 cases in children of like nature. None 
of them, however, produced tuberculosis 
in guinea-pigs. Microscopic examination was 
positive in smears from one case out of three 
examined. 
I have further investigated six conse- 
cutive cases in which no lesions of tuberculosis 
were found in any part of the body oli gross 
examination (vide supra) . As many of the bron- 
chial glands as could be obtained were made into 
an Emulsion and injected into three guinea pigs 
in each case. None of the animals developed 
Tuberculosis/ 
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tuberculosis. The lungs were then cut in thin 
slices and minutely examined for the presence 
of any nodules, either fibrous or calcareous 
in nature. In the three cases of children 
no such lesions were discovered. Among the 
three adult cases two showed the prssence of 
these nodules. which, after preparation, were 
cut in serial sections, stained. by ZIEE L -MIEL -- 
SEN and examined for tubercle bacilli. In all, 
1031 sections of these nodules were examined 
as carefully as possible but in none could 
tubercle bacilli be demonstrated, nor were 
histological changes resembling a definite 
tuberculous lesion found. 
A Summary of the results of the cases 










































































































































































































































































































































































































































































































































































































































































One therefore finds that 14.7°í0 of cases of 
adults gave a positive indication of tuberculosis on 
animal test; in children, if one were to include 
those cases in which acid fast bacilli morphologi- 
cally identical to tubercle bacilli were demonstrated.'. 
one gets a 55jß of positive results, whereas if only 
those cases furnishing material which produced tuber- 
culosis in guinea -pigs are taker_ into account, the 
percentage incidence is reduced to 9.7. Hence, there 
remains a large proportion of these cases, (not to 
speak of those presenting on examination no other 
changes beyond one or more scars in the lung,) which 
cannot be definitely accounted for, and yet these 
would be assumed by Naegeli and his followers to be 
of a tuberculous character. I do not deny, far from 
it, that some of these instances, (though neither the 
microscope nor animal inoculation could establish 
the presence of tuberculosis), may possibly or even 
probably be tuberculous at the start, but I certainly 
cannot accept the hypothesis as propagated by these 
authors who attribute every such case to a tuberculous, 
origin. 
In this connection, there is yet another 
important evidence which speaks against Naegeli's 
supposition. In dealing with the question of Latent 
Tuberculosis/ 
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Tuberculosis, (vide supra), I have shown that only 
in about 10 per cent of cases where no tuberculous 
lesions were demonstrated., macroscopically or mi- 
croscopically, wr.ere latent tubercle bacilli proved 
.to be presant on animal inoculation. The tissues 
employed for this test were the tonsils, the cervi- 
cal, the bronchial and the mesenteric glands. If 
Naegeli and his supporters were right in their hy- 
pothesis one would have expected that these glands 
draining, as they do, the important channels, where- 
by tuberculous infection is conveyed to the body. 
should reveal lesions of tuberculosis in a large 
proportion of cases, and should generally, though 
not invariably, be capable of carrying infection to 
the inoculated animals. 
Without the slightest intention of dis- 
regarding the great prevalence of the disease, I 
conclude, onthe ground of the arguments already 
outlined, that, unless convincing evidence is forth 
coming in the future, it is rash and unwarrantable 
at the present time to put reliance on the view of 
Naegeli and his pupils, that tuberculosis is really 
a disease so universal as to be found in nearly all 
persons at one time or another of their existence. 
Ire ",IIl1IT E/ 
169. 
INCIDENCE OF "BOVINE" INFECTION. 
KOCH'S contention that bovine tuberculosis 
was not comrntnicable to man to any material extent 
has been definitely refuted by a host of observers, 
among whom in this country may be mentioned The 
ROYAL COMMISSIONERS, DELÉPINE, FRASER, and MITCHELL. 
It is, therefore, unnecessary to enlarge on this 
subject, beyond tabulating the results obtained by 
different investigat&rs and myself. It is note - 
worthy to record that, as early as 1891, DELÉPINE (I): 
had pointed out the dangers of infection through the 
alimentary canal associated with the consumption of 
contaminated milk, and in 1901 definitely proved by 
the result of his experiments on 4 calves that 
tubercle bacilli from mixed tuberculous spata of 
human subjects were infectious to cattle. 
As elsewhere stated, in the investigation 
of my cases care has been taken to avoid, as far as 
possible, any element of selection, that is, all 
material obtained from the different sources was 
examined regardless of the history of the case 
previous/ 
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previous to post mortem. 
The cases appended here are tabulated ac- 
cording to the rules laid down by PARK and KRUMWIEDE 
(2) rho recommend their adoption in classifying each 
individual case with the view to secure tabulations 
of cases which are comparable. 
1. "Pulmonary tuberculosis: - Where the lesions 
are confined to the thoracic organs, clinical 
or post mortem diagnosis. A few lesions 
elsewhere disregarded, esp cially where ab- 
dominal lesions were present which might 
be regarded as infection by ingestion rather 
than. true generalisation". 
2. "Tuberculous adenitis: -- Other than cervical 
or internal nodes ". 
3. "Tuberculous adenitis: - Cervical. Where the 
nodes are apparently only infected or this 
lesion is overwhelmingly predominant. Where 
this lesion is primary as far as could- be 
ascertained. If abdominal lesion also, is 
classified under that heading. If part of a 
generalised tuberculosis is classifie t under 
that/ 
171. 
that heading ". 
4. "Abdominal Tuberculosis: -- Tuberculosis of 
intestine;, abdominal lymph nodes or peri- 
toneum, with or without tubercles in the 
spleen or liver. They may be coincident 
lesions in the Cervical nodes. If there 
Was spreading to thoracic organs see genera- 
lised tuberculosis". 
5. "Generalised Tuberculosis ". 
6. "Tubercular. meningitis: - Clinical diagnosis,; 
extent of generalisation unknown, or as- 
sociated with localised 
7. "Tuberculosis of bones and joints: - Where 
these lesions are the essential part of the 
disease ". 
8. "Tuberculosis of the genitourinary organs". 
9. "Tuberculosis of skin". 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Tabulation according to seat of primary in-. 
faction of 59 cases, other than sputum, including 39 
adults and. 20 children. 
SEAT of ENTRY. No. of CASES. PERCENTAGE. 
RESPIRATORY. 22 37.3 
ALIMENTARY 
tonsils & cervical 3 5.1 
intestine. 18 30.5 


























































































































































































































































































































































































































































































































































































































































































































FRASER (3) has investigated 70 cases of 
tuberculosis of hones and. joints, MITCHELL (4) 72 
cases of tuberculosis of the cervical glands, and 
GRIFFITH (5) 43 sputum cases. If we combine their 
results with my own, and further note that the 
material furnishing these investigations was all 
obtained in Edinburgh, the following table is formed, 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































It is evident when we compare these data 
with those given below (Tables XVII - XX) that in 
Edinburgh the incidence of bovine infection, based on 
the results of 273 cases investigated by FRASER, 
MITCHELL, GRIFFITH and myself. is much higher than 
elsewhere, but in comparing these statistics with 
those of any other locality, the local conditions of 
the place mt?st, at- the same time, be taken into con - 
sideration. 
For the purpose of providing comparison, 
the following table is prepared of all cases invest - 
igated in this country, with the exclusion of those 
of 127 cases of the ROYAL 
COMMISSION (6) (included in these are also 20 cases of 
9k' 
lupus), 78 children cases of EASTWOOI) and GRIFFITH 
(7), 35 children cases of STANLEY GRIFFITH (8), 23 
Sputum cases of BULLOCH (9) and 105 Sputum cases also 
of STANLEY GRIFFITH (5). The recent work of EASTWOOD 
and GRIFFITH (10) (11), is also included comprising 
261 Bone and Joint cases, and 17 cases of diseases of 
the Benito- urinary tract, making a total of 646 cases.: 
TABLE/ 



























































































































































































































































































































































































































































































































































































































The following table is obtained when these 


































































































































































































































































































































































































































































































































































































The following is a complete table of all 
cases reported up to the present time. It comprises 
the 
1,511 cases collected by PARK and KRUMW'IEDE (12) 
which include those of the BRITISH 
ROYAL COMMISSION (6) and BULLOCH (9) 
356 " of EASTWOOD and F.GRIFFITH (7), (10) 
and (11) , 
133 of STANLEY GRIFFITH (5 ), and (8), 
70 of FRASER (3) , 
72 of MITCHELL (4), and 
88 ° of my own. 






























































































































































































































































































































































































































































































































































































































































































































































































































































Expressing these cases in Percentage 



































































































































































































































































































































































































































































































































































































































I. Incidence of Rovine Tuberculous infection. 
1. lzlttzres consisting of 125 strains from 33 
eases of tuberculosis in man have been in- 
vestigated. The material f. urniR?,ing the 
cultures was obtained from 
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tuberculosis of the genito- 
urinary tract. 
tuberculous cervical adeni-- 
t3.s. 
tuberculosis of bone a:nri. 
joint. 
latent tuberculosis. 
calcareous or c`.láe011n tll- 
bp1°cu1osiS . 
18 7 . 
2. The strains isolated from these cases fall read- 
ily into one or other of the two groups, that is,' 
either "Human" or "Bovine" type of tubercle 
bacillus; in no instance was an atypical strain 
demonstrated. 
3. When -two or more strains were isolated from a 
single case, their growth was identical in cul- 
tural characters and they were of the same viru- 
lence for the rabbit. that is, no mixed strains 
of tubercle bacilli were met with, consisting of 
a mixture of the human and bovine type. 
4. In the sixty -eight cases of adults, bovine 
tubercle bacilli were isolated In seven instances'. 
a. 1 of 29 cases of sputum. 
b. 2 of 4 
C. 2 of 7 




" abdominal tuberculosis. 
" generalised tuberculosis. 
" in which there was no ma- 
croscopic evidence of tu- 
berculosis. 
e. i of. 27 t in which the only lesions were 
calcareous or Gaseous nodules'. 
5. Of 8 eases showing primary lesions in the 
intestines five were infected with tubercle 
bacilli 
(It is to be specially noted that only 3 other 
eases of bovine tubercle bacilli in pure state 
being isolated from the sputum have been recorded.) 
133. 
bacilli of the bovine type = 62.5 
6. Of the twenty cases of children under lc; Years of 
age bovine tubercle bacilli were isolated in 
eleven instance. 
a. 3 of 1 cq,-ps of abdominal tuberculosis. 
b. 3 of 5 tit " generalised taberculopis.. 
c. 3 of 5 " tuberculous meningitis. 
d. 2 of 3 In which the only lesions. 
were calcareous or gaseous no- 
dules. 
, Of 10 cases showing primary' lesions in the 
Intestine 9 wore found infected with tu- 
bercle bacilli of the bovine tyne = 90%. 
7. 
II. Cases in which the only lesions simulating tuber- 
culosis found were of the character of either 
calcareous or caceouc nodules. 
1. TwentY seven cases of adults belonging to 
this group have been studied, and five were 
found tuberculous. Cultures raised from four 
were isolated and, they furnished three hman 
and one bovine strain. 
2/ 
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2. Eight cases of children have been invepti- 
gated and two wore found tuberculous, both 
furnishing cultures of the bovine type. 
III. Latent Tuberculosis. 
1. Twenty -one cases of adults in which there 
was neither macroscopic nor microscopic 
evidence of tuberculosis have been:investi- 
gated; cultures were isolated from two of 
them., both belonging to the human strain. 
A culture belonging to the bovine 
type of tubercle bacillus was also obtained 
from another case of this group. In this 
case a microscopic examination of a section 
of the gland employed for inoculation re- 
vealed evidence of tuberculosis, this was 
undetected by the naked eye. 
2. From one of fourteen cases of children of 
this group, a culture belonging to the 
human type of tubercle bacillus was isolated. 
IV. General. 
1. Differentiation between the human and bovine 
tubercle/ 
190. 
tubercle bacillus by the microscopic ex- 
amination alone is unreliable. 
2. Cultural characters, as a means of distin- 
guishing the two types of tubercle bacillus 
can be depended upon, except in a small 
minority of cases when a mixed or an atypi- 
cal strain of culture is present. 
3. The most certain and at the same time most 
economical way of differentiating these two 
types is by means of inoculation into the 
rabbit. 
4. Von Behring's theory of infection of the 
lung by way of the intestinal tract does not 
hold true for an overwhelming majority of 
cases. 
5. Latent tuberculosis in man is proved to 
exist and is present in about 10 per cent 
of otherwise non -tuberculous subjects. 
6. The incidence of tuberculous infection in 
adults alleged by some writers to be over 
90 per cent is exaggerated and based on 
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